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JEE Main Score Vs Rank 2020 


Estimated JEE Main Score Vs Rank range for 2020 
Jan. session: 


мо | ко 
260 - 274 200 - 500 
[ 25925 | хосоо 


ШИГ ШИНИ! ни 
Г | 390-50 
[10.18 | 1500-3590 — 


JEE Main Percentile vs Ranks 


It is also important to understand which rank will be 
awarded to a candidate on a certain percentile. It is 
as important as understanding the JEE Main marks 
vs percentile. Candidates can refer the table below 
for the same: 


Percentile Scores 
(NTA Score) 


[39 | 8750 
[38 — | 17,500 
р 2820 — — 
[96 — —]| — 3500 — — 
[35 | 43,700 
эз — —]| — —8,20 — — 
a 7] 70,000 
| 18,700 
a 71 87,450 


Expected Rank 
(Approximate) 


JEE Main 2019 Marks vs Rank 


It should be noted that JEE Main 2019 was of 360 marks where as JEE Main 2020 was of 300 Marks. 
So Please make adjustments why comparing the marks and the rank. 


310 marks to 360 marks 1 to 100 


182 marks to 184 marks 8001 to 8500 


179 marks to 181 marks 8501 to 9000 


290 marks to 309 marks 101 to 200 


177 marks to 178 marks 9001 to 9500 


270 marks to 289 marks 201 to 500 


1501 to 2000 
2001 to 2500 
2501 to 3000 
3001 to 3500 
3501 to 4000 


4001 to 4500 
4501 to 5000 


185 marks to 189 marks 7501 to 8000 


175 marks to 176 marks 9501 to 10000 


118001 to 
109 marks to 116 marks 139400 
139401 to 
182200 
160801 to 
182200 
More than 
182201 


102 marks to 108 marks 


94 marks to 101 marks 


Less than 93 marks 
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Seats offered by NITs, 11115, and CFTIs 


Institutes Participating Institutes | OBC NCL SC Total Seats 
23 


T 
310 


658 


JEE Main Cutoff Trends (2013-2019) 


Tabulated below is the category wise JEE Main cut off marks for the previous years: 


= | = [о | вше 


ST 
4 
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Sets, Types of Sets, Disjoint Sets, 
Complementary Sets, Subsets, 
Power Set, Cardinal Number of 
Sets, Operations on Sets 


TOPIC 1 


Set A has m elements and set B has n elements. If the total 
number of subsets of A is 112 more than the total number 
of subsets of B, then the value of m-n is : 
[Sep. 06, 2020 (1)| 
Let S= {1,2,3,..., 100}. The number of non-empty subsets 
A ofS such that the product of elements in A is even 18: 
[Jan. 12, 2019 (1)] 


( 250 (29 E 


(d) 29091 


(а) 2100 | 
(с) 259-1 
Let $ = ХЕВ:х>0 and 


2| Vx -3|+vx(vx -6)+6=0.ThenS: 
(a) contains exactly one element. 

(b) contains exactly two elements. 

(c) contains exactly four elements. 

(d) is an empty set. 


[2018] 


If f(x) + "(+ \=зх xz Üand 

х 
S= {x eR: f(x) =f(—x)}; then S: 
(a) contains exactly two elements. 
(b) contains more than two elements. 
(c) is an empty set. 
(d) contains exactly one element. 


Let P = (0 : sin0 — cos0 = „/2 соѕ0} and Q = (0 : sinü + 
cos0 = „/2 ѕіп} be two sets. Then: 
[Online April 10, 2016] 


[2016] 


(a) PcQand Q-Pz6 
(b) ОсФР 
(c) P=Q 
(d PQ 


10. 


п. 
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A relation on the set A = {x : |х| < 3, xeZ}, 
where Z is the set of integers is defined by 
R= {(x, у): у= |х|, x#—1}. Then the number of elements in 
the power set of R is: [Online April 12, 2014] 
(a) 32 (b) 16 (c) 8 (d) 64 

Let ¥={1,2,3,4,5}. The number of different ordered pairs 
(Y, Z) that can formed such that Y c X, Zc Хам Үг 
is emptyis : [2012] 
(a) 52 (b) 35 (c) 25 (d) 53 

If A, B and C are three sets such that 4r B= ANC and 
АОВ = AUC then [2009] 
(a) A=C 


(с) ANB=6o 


(b) B=C 
(d) A=B 


Venn Diagrams, Algebraic 
Operations on Sets, De Morgan’s 
Law, Number of Elements in 
Different Sets 


A survey shows that 73% of the persons working in an 
office like coffee, whereas 65% like tea. If x denotes the 
percentage of them, who like both coffee and tea, then x 
cannot be : [Sep. 05, 2020 (1)| 
(a) 63 (b) 36 (c) 54 (d) 38 

A survey shows that 63% of the people in a city read 
newspaper A whereas 76% read newspaper B. Ifx% of the 
people read both the newspapers, then a possible value of 
x can Бе: [Sep. 04, 2020 (1)| 
(a) 29 (d) 55 


(b) 37 (c) 65 


50 n 

Let U Х,- U Y, = Т, where each X; contains 10 elements 
i=l i=l 

and each У, contains 5 elements. Ifeach element of the set 

T is an element of exactly 20 of sets X's and exactly 6 of 

sets Ys, then л is equal to [Sep. 04, 2020 (ID)] 


(a) 15 (b) 50 (c) 45 (d) 30 


рша 


12. 16. 


13. 


14. 


15. 
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Let X= (ne N-1<n<50}. If 
A= {ne X: nis a multiple of 2} and 


B= {ne X: nisa multiple of 7}, then the number of 
elements in the smallest subset of X containing both A 
and Bis — m [Jan. 7, 2020 (ID)] 


2 
Let Z be theset of integers. ЕА = (xeZ : 20772) (х7-5х7-6)-- |у 


and B= {x€ 2:—3 <2x-— 1< 9}, then the number of subsets 
of the set A x B, is: [Jan. 12, 2019 (ID)] 
(а) 275 (b) 2!8 © 2” (d) 20 


In a class of 140 students numbered 1 to 140, all even 
numbered students opted Mathematics course, those 
whose number is divisible by 3 opted Physics course and 
those whose number is divisible by 5 opted Chemistry 
course. Then the number of students who did not opt for 
any of the three courses is: [Jan. 10, 2019 (П)] 
(a) 102 (b) 42 (c) 1 (d) 38 
Let A, В and C be sets such that 6# AN BcC. Then 
which ofthe following statements is not true ? 

[April 12, 2019 (II)] 
(а) Вс\С=%ф 
(b) If (4- B) c C,then 4c C 
(с) (CUA)A(CUB)=C 


(d) If (A-C) C B,then ACB 


17. 


Two newspapers A and B are published in a city. It is 
known that 2596 of the city population reads A and 2096 
reads B while 896 reads both A and B. Further, 3096 of 
those who read A but not B look into advertisements and 
40% of those who read B but not A also look into 
advertisements, while 5096 ofthose who read both A and 
B look into advertisements. Then the percentage of the 
population who look into advertisements is: 

[April. 09, 2019 (ID] 
(a) 139 (b) 12.8 (c) 13 (d) 13.5 
In a certain town, 2596 of the families own a phone and 
15% own a car; 65% families own neither a phone nor a 
car and 2,000 families own both a car and a phone. Consider 
the following three statements: [Online April 10, 2015] 
(A) 596 families own both a car and a phone 
(B) 3596 families own either a car or a phone 
(C) 40,000 families live in the town 
Then, 
(a) Only (A) and (C) are correct. 
(b) Only (B) and (C) are correct. 
(с) AIL (A), (B) and (C) are correct. 
(d) Only (A) and (B) are correct. 
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Q8) 2" 21124 27 = 2" –2" =112 
>2"(2"" —1) = 2402? —1) 
“m=7,n=4>mn = 28 
(b) ·. Product of two even number is always even and 
product of two odd numbers is always odd. 
Number of required subsets 
— Total number of subsets — Total number of subsets 
having only odd numbers 
= 2100 250— 250(259 1) 
(b) Case-I: x €[0,9] 


28 - Ух) *x- 64x +6=0 


—x-8/x 412202 Vx 242 
— x-16,4 
Since x €[0,9] 
x-4 
Case-II: x €[9, 00] 


2(\/х -3) + x- 64x +6 =0 


> х-4/х =0=х=16,0 
Since x €[9,00] 

. х=16 
Hence, x =4 & 16 


(a) ое) -эх (D) 


(3 +2f(x) = 


x 
Adding (1) and (2) 


1 
> гон (1) =x —- 43) 
Substracting (1) from (2) 


— f(x) ЫН - Зо» ...(4) 
х/ х 
On adding (3) and (4) 


ээх 
х 


f(x) =f(-x) 22 x 2 к >X 
х х 


х^=2 


or х-47,-42 


. Hints & Solutions 


10. 


(c) sin0 — cos0 = ./2со50 
=> 5іп0 = созӨ + ./2со50 


= (424 1) сов0 = (=) соѕӨ 


=> (42-1) ѕіп0 = соѕӨ 


=> 5іп0 + соѕ0 = /2 sind 
Pg 
(b) A= іх: |x| <3, x eZ) 
А = {-2, — 1,0, 1,2} 
R= (х, y): y= |x], x 4-1 
R= {@, 2), (0, 0), (1, 1), (2, 2)} 
К has four elements 
Number of elements in the power set of R 
=2“ = 16 
(b) Let X= {1,2, 3,4, 5} 
n(x)=5 
Each element of x has 3 options. Either in set Y or set Z or 
попе. (^ YAZ=9) 
So, number of ordered pairs = 3? 
® © B=(BOA)UB 


=(ANC)UB 


E 
w 
C 

a 


(b) Given, n(C) = 73, n(T) = 65, (СТ) = х 

2.65 > n(C NT) 2 65+ 73-100 

> 652 х2 38 >x #36. 

(d) Let n(U) =100, then n(4) = 63, n(B) - 76 

n(AnB)-x 

Now, n(Aw B) = n(4) + n(B) - n(Ar^ B) <100 
= 63+76-х<100 

=> х2 139-100 х > 39 
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и ЕЕ 


-n(An В) < n(A) 
=> х < 63 
2.39 <х< 63 


50 п 
u. @ (JX; =Y =T 
i-l 


1-1 


n(X,) 210, (Y) = 5 


So, Ux, = 500, Uy, = 5п 
i=] i=l 
_, 500 _ sn 
20 6 
12. (29) From the given conditions, 
п(А)= 25, n(B)=7 and n(A ^ B) = 3 
n(A UB)=n(4)+n(B)—n(4 OB) 
-25-7-3-29 
13. (a) Letxe A, then 


n=30 


2(342)32-5х46) = 1 => (x *2)x -2)(x-3)20 
х=-2,2,3 
A= {-2, 2,3} 
Then, n(A)=3 
Let x € В, then 
-3«2x-1«9 
-l «x«5andxeZ 
B= {0, 1,2,3,4} 
n(B)- 5 
п(АхВ)=3х5= 15 


Hence, Number of subsets of A x B = 2^ 


Maths 


14. (d) A 
COR IN 


Chemistry 


Physics 


P= (30, 60,90, 120} 
— n(P)-4 


15. 


16. 


17. 


Q= {6n:n € N,1 <n x23) -P 
=> n(Q)=19 
R-(íI5n:ne № 1<п<9}-Р 
=> nR)-5 
S={l0n:neN,1<n<14}-P 
=> n(S)=10 
n(T) = 70 — n(P) - n(Q) — n(S) = 70 33 = 37 
n(V) =46- n(P)- n(Q) - п(К) = 46-28 = 18 
n(W) = 28 —n(P) - (R) - (S) = 28-19 =9 
= Number of required students 
140- (4+ 19+5+10+37+18+9) 
= 140- 102-38 
(d) (1), 2) and (4) are always correct. 
In (3) option, 
IfA- Cthen 4A- C76 
Clearly, фс B but A c B is not always true. 


(a) 
A B 


0 


% of people who reads А only = 25 – 8 = 17% 

% of people who read В опу = 20 8 = 12% 

% of people from A only who read advertisement 
=17x0.3=5.1% 

% of people from B only who read advertisement 
=12x0.4=4.8% 

% of people from A & B both who read advertisement 
=8x0.5=4% 

-. total % of people who read advertisement 
=5.1+4.8+4=13.9% 

(c) n(P)=25% 

n(C)= 15% 

n(P'UC’)=65% 

=> n(P UC)'=65% 

n(P UC) =35% 


n(P. AC) =n(P)+n(C)-n(PUC) 
25 + 15 – 35 = 5% 

х х 5% —2000 

х= 40,000 
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Relations and 
Functions 


5. The domain of the definition of the function 


; 1 
x)= 
f= 
(a) (-1, 0) UCL, 2) U(3, о) 
(b) (2, -1) V Gl, 0) M (2, oo) 
1.  LetR,and R, be two relations defined as follows : (с) C1,0) v (1,2) U(2, oo) 


R = (a, b) eR? :а? +b? d (d) (1,2) UQ, «) 
17 (0,5 й Q) an 6. The range ofthe function 


Relations, Domain, Codomain and 
Range of a Relation, Functions, 
Domain, Codomain and Range of a 
Function 


+0510 (x? — x) is: [April. 09, 2019 ID] 


TOPIC 1 


К, = (a, b) eR2:aà? +b? g О}, where О is the set of all 
2 


x : : 
rational numbers. Then : [Sep. 03, 2020 (II)] £ (x) ET | Д” шаг [Online May./, 20121 
(a) Neither R, nor R, is transitive. 
a) R b) (-1,1 К-10) (d) [-L 1 
(b) К, is transitive but R} is not transitive. e) 5 ( ) © © @[ 1 
(c) R, is transitive but R, is not transitive. 7. The domain of the function f(x) = 18 [2011] 
(d) R, and R, are both transitive. : Ill -x 
. ! ‚ af1xi45) , (a) (0, œ) (b) (- ә, 0) 
2. The domain of the function f(x) =sin (EE) is Е. (d) œ, œ) 


8. Domain ofdefinition ofthe function 
(^, —а] U[a, ©]. Then a is equal to: 


"^ e 3 ! 3 . 
[Sep. 02, 2020 D] F(x) 4-x2 t 10810 (x x) ‚15 [2003] 
17 17-1 1-17 17 (а) (-1,0)U(,2)U(2,0) (b) (a2) 
(a) x (b) uu (c) 2 (d) MU 
(c) (-1,0)U(a,2) (d) (1,2) U(2,0) 


3. IfR= {x у): x, ye Z, х2 +3y <8} isarelationon the иене 
: : TM / Even and Odd Functions, Explicit 
set of integers Z, then the domain of R^! is: | and Implicit Functions, Greatest 
[Sep. 02,2020(D]  ; Integer Function, Periodic 
(а) {-2,-1,1,2} (b) {0,1} Functions, Value of a Function, 
(c) {-2,-1,0, 1,23 (d) {1,0,1} р Equal Functions, Algebraic 
5 Operations on Functions 


4. е: R R be defined by f(x) - ——. хе. Then 
1+х 9. Let [¢] denote the greatest integer < t. Then the equation 


the range of fis : [Jan. 11, 2019 (D] in x, [x - 2[x - 2] - 7 2 O has: [Sep. 04, 2020 (1)| 
11 (a) exactly two solutions 
(a) - 2 L (b) R-[-1, 1] (b) exactly four integral solutions 
(c) nointegral solution 


(d) infinitely many solutions 
| (d) CI, 1) - {0} 


рша 


10. 15. 


п. 


12. 


13. 


14. 
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Let f(x) be a quadratic polynomial such that f(-1) +f(2)= 
0. Ifone of the roots off (x) = 0 is 3, then its other root lies 
in: [Sep. 02, 2020 ID] 


(а) (1,0) (0) (L3 © C3.-D) (d) (0,1) 
x[x] 


12x? 


Let f (1, 3)  R be a function defined by f(x) = 


where [x] denotes the greatest integer € x. Then the range 
of fis: [Jan. 8, 2020 AD] 


23 34 21 34 
@) is) os] (b (2) ($5) 
24 34 
(c) |22) (9) (22) 


«Lt to: 
“ft ) ae | " К 1 hen, 1 2 |15 equal to 


+X 


[April 8, 2019 (D] 
(a) Ж) (Ы) 2/60) © (C)? (d) 2/0) 
Let f(x) = a* (a> 0) be written as f(x) = f (x) + f, (e), where 
ЛО) is an even function and f(x) is an odd function. Then 
fx * y) * fi(x— y) equals : [April. 08, 2019 (ID)] 
(а) AOLO (b) 2х +у) ЛУ) 
(©) AA) (d) 2f(x +y)£0-Y) 

1 3n 


Let f(n)- БЕЗ; , where [n] denotes the greatest 


56 

integer less than or equal ton. Then 9 f (n) is equal to: 
n-l 

[Online April 19, 2014] 


(a) 56 (b) 689 (c) 1287 (4) 1399 


18. 


Let fbe an odd function defined on the set of real numbers 
such that for x 20, f(x) =3 sin x + 4 cos x. 


llr 
Then f(x) at x= TA. is equal to: [Online April 11, 2014] 
3 3 
(a) 27293 (b) -5+23 
3 3 
(c) ; 25 (d) = =! 


A real valued function f (x) satisfies the functional equation 


fGx-y)-fe)fo)-f(a-x)f(a*y) 

where ais а given constant and f (0) = 0, f (2a — x) is equal 
to [2005] 
(a) -fœ (b) f(x) 

(c) f(a) *f(a—-x) (d) f(-x) 

The graph ofthe function y — f(x) is symmetrical about the 
line x = 2, then [2004] 


(а) /00--/(-3) ( f(2+x)= f(2—-x) 
(с) fG)- f(x) (d) /(х-2)-/(х-2) 
If f :R—>R satisfies f(x y) = f(x) f(y), for all x, 


yeR and 1) = 7, then уо) is [2003] 
7п(п +1) "In 

(a) o (b) 5 

(c) QUIM (d) 7п+(п+1) 


2 
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Relations and Functions M-7 


_ Hints & Solutions 


=> 124/ 


1. (а) ForR, let a=1+ 2, b-1-42, c - 8^ | 
aRb => a? +b? = (1+ V2) +(1- V2)’ = 6 €O = DISS 
bRc => № +c? = (1-V2)? + (8'®)° -3eg 


| - 


1 
——<у< 
> -7 y 


aRc = а? +c? = (1+ 2y + (8" y 234442 «0 


^. R is not transitive. — Therangeoffis ES 
For Ry let a 1-42, 6 = 402, c- 1-42 5. (с) Todetermine domain, denominator = 0 and x3 — x » 0 
aR b => а? +b = (1+ V2)? + (/2)? 25-242 eQ ie, 4-x2 +0х++2 41) 
and х(х-1)(х-1)»0 
bR,c => b? +e -(428-4-402у -5-2-7 eQ ы ил Е + 
= 
ав,с-»а +e = (042) + 0-42)? =6 ЕО -1 0 1 
.. R, is not transitive. xeko) M (1, 2 . al) 
Hence domain is intersection of (1) & (2). 
2 @ уда (ELS) ie. € (1,0) 01,2) Q, o) 
x^4l 
[х| +5 х 
22-15 <l x) =——,xeER 
a 6. 0) S() Тэр 
э|х|-55х2-1 [e x? 412 0] 


Шх> 0, |х|=х = 


2_ > 
-—x-|x|-420 which is not defined for x =— 1 


( 1-vi7\f Le T) 


20 == ‘(x)= 
ыг 2 J | 2 ) Ifx «0,|x|2-x 2 f(x) iS 
which is not defined for x = 1 
ven Ei ©, 14417 | T 1-417 | 2 Thus f(x) defined for all values of R except 1 and — 1 
( 2 2 Hence, range = (- 1, 1). 
1-417 1 
a- т 7.0) ЛО) =, у(х) іѕ йебпеіє|х|-х> 0 
: 0 
3. (d) Since, R- (x y): х, уе, х 43y? <8} = |x|>x, > x< 
Hence domain of f(x) is (— oo, 0) 
.Ё={(1,1), (2, D, 1, -1, (0, D, (1, 0)} 
. 3 
>D, ={-1, 0, 1} & ® 700-5 +logo G? —x) 
-x 


x 4-x^ #0; xX? -x> 0; 
4. (a) o= QE 4 Цан 


xx £4 and -1« x «0 or 1« x « oo 


бер== =. 
У 1+х2 -\ - (+ 
5 -4 0 1 
1+,/1-4y 


2 D=(-L NUL «) - [V4] 
р-(-1,0)5(,, 2)0Q, o). 


=> yx*-x+y=0>x= 


= 1-4y?20 
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"e — Mathematics 


9. (d) The given equation 
[хр +2[x]+4-7=0 | 


=> [xf +2[x]-3 = 0 
= [xP +3[х]-[х]-3=0 = 2) fq 
—([x]-3X[x] - D 20 2 [x] 21 or-3 13. (a) Given function can be written as 
—xe[-3, -2)U[L, 2) "IT af ag 
-. The equation has infinitely many solutions. Ро) = ах = 2 ! 2 
10. (a) Let f(x) - ax? - bxc 
x =x 
Given: f(-1)+ f2)-0 where f(x) = E 18 even function 
a-—b+c+4a+2b+c=0 
. х =% 

> 5а+Ь+2с = 0 ~0) љо) = Ч“ ~ is odd function 
and /(3)-0-»9а-35--0 448) 
From equations (1) and (ii), fox ty)tfix-y») 

a b с а b с axty + ах» aw + q х+у 
1-6 18-5 15-9 5 13 6 = 2 2 


Product of roots, aß = = and a=3 
а 


= Di ка jra "(a^ 4 a?) 


-2 2 
= В = — e(-l, 0) 
3 a% +а "ya? +a” 
- ата ууу) 
Е aT ХЕ (1,2) 1.735 
п. (b f(x) 14. (d) Let / (m) = 3 “100 п 
2x 
х2 +1. е9) where [n] is greatest integer function, 
- 03-28 |, 
1-х2 T 100 
, lax? шаг For n = 1, 2, ..., 22, we get f(n) = 0 
Ро) "Rr and for n = 23, 24, ..., 55, we get f(n)=1 xn 
221 хє[2,3) For n= 56, (п) 22 x n 
1+х2 
56 
-. f(x) isa decreasing function So, 2 (п) = 1 (23) + 1 (24) +... + 1 (55) + 2(56) 
n-l 
21 6 4 
c Ies 23+24-... + 55) + 112 
Е 3 e Ч ( ) 
33 
21 34 = 146 + 32] + 112 
> y > U > 
Eales] 4 
Tm => 08) + 112 = 1399. 
12. (а) л 12 ааг 15. (c) Given f be an odd function 
f (x) =3 sin x +4 cos x 
1 2x Now, 
Е 2 
2x — lex". (428 (428 (428 
- = 3sin + 4cos 
(25) log 1+ 2х / 6 6 6 
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Relations and Functions M-9 


(==) - 3sin( 274 3 асо 21 z) 
оны] 


sin(—0) = -sin ð 
andcos(-0) --со80 


ic s -3sin[ 21-2) - scos( 22-7) 
> i- ин - Е 3 4cos- 
[ 


Un) - = за 


2 


{For odd functions 


f 


m (c 211320 


(a) Given that 0) = 0 and put 


х=0, у=0, 
fO = 7200) – f^ (a) 
f’ (а) =0 > а)=0 


fQa-x)-f(a-(x-a)) 
= f(a)fo-a)-f(0)fG) 
=f fe- -fG)- 70) 
> fQa-x)--f() 


17. (b) Given that a graph symmetrical. with respect to line 
x =2 as shown in the figure. 


Y^ 
ccce 
хү 22 
х=2 
From the figure 


f) = f (x2), where хү 
атана) 

18. (а) f(xty)=f(x)4+ f(y). 
vf()27 


fQ)-fü * 1) -f()*fü)- 14 
fG)-fü *2)-f(0) *fQ)-21 


-2-х andx; =2+x 


л Y f) =7(1+2+3.....+п) 
г=] 


7п(п+1) 
2 


Circular System, Trigonometric 
Ratios, Domain and Range of 
Trigonometric Functions, 
Trigonometric Ratios of Allied 
Angles 


For any 0€ B z) the expression 


3(sin0 — cos0)^ + 6(sinO + cos0)? + 451160 equals: 

[Jan. 9, 2019 (D)] 
(a) 13 — 4cos?0 + 6sin?0cos?0 
(b) 13 — 4cos?0 
(c) 13 — 4cos?0 + 6cos^0 


(d) 13 — 4cos^0 + 2sin?0cos?0 


Let fy (х) c (sin x+cos* x) where x e R and k21. 


Then f4(x)- fc (x) equals [2014] 
1 "Tg 

а) 4 (b) 55 
1 1 

(с) с (d 5 


т 
If2cos Ө + sin Ө = 1 Ga 
then 7 cos Ө + 6 sin Ө is equal to:[Online April 11, 2014] 
: р) 2 
@ 5 (b) 


11 46 
(c) > (d) = 
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tanA Р cot A 
l-cotA  1-tanA 


The expression 


can be written as : [2013] 
(a) 8ША cosA + 1 (b) secA cosecA + 1 

(c) tanA * cotA (d) secA + cosecA 

The value of cos 255° + sin 195° is[Online May 26, 2012] 


© (32 @ Sa 


Let f(x) = sin x, g(x) =x. 

Statement 1: f(x) < g(x) for xin (0,00) 

Statement 2: f(x) < 1 for x in (0, oo) but g(x) > oo as х — ©. 
[Online May 7, 2012] 

(a) Statement 1 is true, Statement 2 is false. 

(b) Statement 1 is true, Statement 2 is true, Statement 2 is 

a correct explanation for Statement 1. 


(c) Statement 1 is true, Statement 2 is true, Statement 2 is 
nota correct explanation for Statement 1. 


(d) Statement 1 is false, Statement 2 is true. 


A triangular park is enclosed on two sides by a fence 
and on the third side by a straight river bank. The two 
sides having fence are of same length x. The maximum 


area enclosed by the park is [2006] 
3 
@ 3,2 ® ү 
2 8 
(с) —x* (d) mx? 
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Trigonometric Functions M-11 


Trigonometric Identities, 
Conditional Trigonometric 
Identities, Greatest and Least 
Value of Trigonometric Expressions 


3 : _ (3 
The value of ДЭН z) | sie (Z) ы 3 is 


[Jan. 9, 2020 (D] 


1 1 
@ р © L5 
1 al 
95 @ 5 
зто 1 1-cos2p 1 
If = and = , 
Vi+cos2a 7 2 „Ло 


T 
a, Be ( , then tan (0+ 2B) is equal to 


If L sin? (2) s) and 


M = cos? (=) sin? (=), then: [бер. 05, 2020 (ID] 


[Jan. 8, 2020 (II)] 


1 1 п 1 n 

(a) 1- E совт (6) 25 ~ 7088 
1 1 T 

(с) M= Ip. (d) цагг 


The set of all possible values of 0 in the interval (0, л) for 
which the points (1, 2) and (80, cos®) lie on the same 


side of the linex + y= 115: [Sep. 02, 2020 (ID] 


(à) б z) ® 
Зл T 
au ө (94) 


The angle of elevation ofthe top ofa vertical tower standing 
on a horizontal plane is observed to be 45? from a point A 
on the plane. Let B be the point 30 m vertically above the 
point A. If the angle of elevation of the top of the tower 
from B be 30°, then the distance (in m) of the foot of the 
[April 12, 2019 (П)] 


(Б) 156-45) 
(d) 150--/3) 


tower from the point A is: 
(а) 1568+43) 
© 158-45 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


The value of [April 9, 2019 (ID)] 


cos?10? — cos10? cos50? + cos?50? 18: 


3 
(a) 4 + cos20? (b) 3/4 


(c) (1 + €0820°) (d) 3/2 


Two poles standing on a horizontal ground are of heights 
5m and 10m respectively. The line joining their tops makes 
an angle of 15° with the ground. Then the distance (in m) 
[April. 09, 2019 (ID] 


(b) 504/3 +1) 


between the poles, is: 
(а) 5(2--/3) 
(d) 10(3 -1) 


The value of sin 10? sin 30° sin 50? sin 70? is: 


[April. 09, 2019 (ID] 


(c) 344) 


1 1 
(8) 16 (5) 32 
1 1 
(с) 18 (d) 36 


3 5 
Ifcos (a+ B) = =, sin(a—B)= = and0 «a, B< + then 


tan(2a) is equal to: [April 8, 2019 (I)] 
(a) S (b) 8 

52 16 
© = @ = 

16 52 


Ifsinfa + 4 соѕВ +2 24 4/2 sin a cos В; a, Вє[0, л], then 
cos(a + В) - соѕ(о — B) isequalto: [Jan. 12, 2019 (ID)] 


(a) 0 (b) -1 
© 42 (9-1 
1 
Let Jy (х) = (зи x+ cos! х) fork- 1, 2,3, ... Then for 


all x e R, the value of f4 (x) — fg (x) is equal to : 
Пап. 11,2019 (1)| 


1 1 
@ 12 (0 2 
-1 5 
© 15 (d) 12 
The value of [Jan. 10, 2019 (II)] 
T T Tt 
"ww 10 sin 210 
ey o —— 
з 1024 
(с) = (d — 


к Ӱ{—ӰƏӢƏӰС WEE 


20. If5(tan?x —cos?x) = 2cos2x + 9, then the valueofcos4xis 26. 


21. 


22. 


23. 


24. 


25. 
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[2017] 


7 3 
(a) E^ (b) -5 


1 d 2 
© 5 @ 5 
Іт and М аге ће minimum and the maximum values of 


l 
4-4 —sin? 2x -2cos^ x, x ER, then M -mis equal to : 


[Online April 9, 2016] 


15 
(a) OF 


вы BIO 


1 
© @ т 


3 1 
If cos a + cos В = 2 and sin a + sin A and 0 is the 


the arithmetic mean of a and В , then sin 20 + cos 20 


is equal to : [Online April 11, 2015] 
3 7 

(а) < b) z 
4 8 

© = (d z 


т Ө 
cot| —+— 
Е j 


If cosec 0 = РЯ (p#q#0), then 


is 


equal to: [Online April 9, 2014] 
p q 
a) АЇТ b) 1 
sE of 
(©) {ра (d) pq 
IfA = sin? x + cos^x, then for all real x: [2011] 
13 
Wie (6) 1<4<2 
22 УР: E d За А<1 
(c) idm (d) g 9 
4 : 5 
Let cos(a + В) 2 — and sin (a — p) = —, 
5 13 
where 0 € о, В < - . Then tan 2a = [2010] 
56 NC 
@ 33 OD 
20 15 
(c) 7 (d 16 


27. 


28. 


29. 


30. 


31. 


32. 


Let A and B denote the statements 
А : cos a + cos В + cosy-0 
В: sin a + sin В + зту=0 


Ifcos(B — y) + cos (y—a) + cos (a — В) = 5 then 2009] 


(a) Ais false and B is true 

(b) both A and B are true 

(c) both A and B are false 

(d) A is true and B is false 

If p and д are positive real numbers such that p? + 4? = 1, 


then the maximum value of (p + q) is [2007] 
1 1 

@ 2 ® > 

(с) 4/2 (d) 2. 


1 : 
If O«x«m and cosx +sin x e. then tanx is [2006] 


(a) (1-47) (b) (4-7) 
4 3 

_ (4447) 0447) 
(c) 5 (4) 1 


Ifu- Va? cos? 0 4- b? sin? Ө PNE sin? 0+ 5? cos? Ө 


then the difference between the maximum and minimum 


values of u? is given by 
(а) (a-b)? 
(© (a+b)? 


[2004] 
(b Wa? +2 


(d) 2(а2 +57) 


Let o, B be such that 1 «a —p < Зл. 


: : 21 2 
If ширээх IQ and cosa e cos = 27, then the 


value of cos = ; P [2004] 
26 3 

ETT ( 130 
6 NE 

© 6 (@ ^30 

The function f(x) = юм £x? +1], is [2003] 

(a) neither an even nor an odd function 

(b) an even function 

(c) an odd function 

(d) a periodic function. 

The period of sin? 9 is [2002] 


(а) л? 
(c) 2л 


(5) л 
(d л/2 
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Trigonometric Functions 


33. Which one is not periodic? [2002] 39, 
(a) | sin3x |+sin2x (b) cos ИХ + cos?x 
(c) cos 4x + tan?x (d) cos2x + sinx 
Га (PW solutions of Trigonometric — C» 
TOPIC В Equations 392 | 


34. Ifthe equation cos^0--sin^ Ө+ Л, = 0 has real solutions 
for Ө, then A lies in the interval : 


1 
e p] 


11 3 5 
2 va = Ex 4l. 


35. The number of distinct solutions of the equation, 


log, Jsin x| = 2 —log, |cos x| in the interval (0, 27], is 
[Jan. 9, 2020 (D] 
36. The number of solutions of the equation 


5л 5л is 
1 + sin*x = cos? 3x, x € ESI is : [April 12, 2019 (1)] 
(a) 3 (b) 5 
(c) 7 (d) 4 
37. LetS be the set of all a є В such that the equation, cos 2x 
+ sin x = 20 –7 has a solution. Then $ is equal to: 
[April 12, 2019 (II)] 
(a) R (b) [1,4] 
(с) [3.7] (d) [2.6] di: 


38. If[x] denotes the greatest integer < x, then the system of 
linear equations 
[sin Ө] x + [-cos 0] y= 0 


[cot 0] x y 2 0 [April 12, 2019 (ID] 


44. 
(a) have infinitely many solutions if 0 € (5. 2) and 


has a unique solution if 0 € (s. | . 


(b) has a unique solution if 0 € E z) Jn | . 


т 2л 
(c) has a unique solution if ө 5.2) and have 


п 
infinitely many solutions if Ө € (s. = . 


(d) haveinfinitely many solutions if 


Е з | 2| 
9 и UIT, 
2 3 6 


[Sep. 02, 2020 (ID] 40. 


45. 


M-13 


Let $ = (0e[-2 л, 2n] : 2 соѕ20 + 3 80-01), 
Then the sum of the elements of S is: [April 9, 2019 (1)| 


13л 


x b) 27 
@ = © 2 


(c) 2л (d) л 


IfO0<x< $5 then the number of values of x for which 


sin x — sin 2x + sin 3x = 0, is: 
(a) 3 (5) 1 
(c) 4 (d) 2 


The number of solutions of sin 3x = cos 2x, in the interval 


[Jan. 09, 2019 (ID] 


|5. J is [Online April 15, 2018] 
(a) 3 (b) 4 
(c) 2 (d) 1 


If sum of all the solutions of the equation 


8cosx- (Тэхю(1-5) 1 —] in [0, x] is kx, 
6 6 2 


then К is equal to: [2018] 
E 8 

@ 5 (b) 
20 52 

05 @ 5 


If 0€ x <2z, then the number of real values of x, which 
satisfy the equation 


cos X + cos 2х + cos 3x + cos 4x = 015: [2016] 
(a) 7 (b) 9 
(c) 3 (d) 5 


The number of x є[0, 27] for which 


зи“ x 418cos? x -4/2сов x +18sin2 X = lis 


[Online April 9, 2016] 
(a) 2 (b) 6 
(c) 4 (d) 8 
The number of values of a in [0, 27] for which 
2sin3a—7 sin? a +7 sin a =2, is: [Online April 9, 2014] 
(a) 6 (b) 4 
(c) 3 (d) 1 
Let A= {0: sin(0)- tan(0)) and B= (0:cos(0) = 1} be two 
sets. Then : [Online April 25, 2013] 
(a) A=B 
(D дав 
(©) BCA 
(d ACB and В-А=ф 


_  ——————————— Е 


47. 


48. 


49. 
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The number of solutions of the equation 


sin 2x —2 cos x +4 sin x= 4 in the interval [0, 57] 18: 
[Online April 23, 2013] 

(a) 3 (b) 5 

(c) 4 (d) 6 


Statement-1: The number of common solutions of the 
trigonometric equations 2 sin?0 — cos 20 — 0 and 
2 cos? 0 — 3 sin 0 = 0 in the interval [0, 27] is two. 
Statement-2: The number of solutions of the equation, 2 
cos? 0 —3 sin Ө = 0 in the interval [0, л] is two. 
[Online April 22, 2013] 
(a) Statement-1 is true; Statement-2 is true; Statement-2 
is a correct explanation for statement-1 . 
(b) Statement-1 is true; Statement-2 is true; Statement-2 
is not a correct explanation for statement-1. 
(c) Statement-1 is false; Statement-2 is true. 
(d) Statement-1 is true; Statement-2 is false. 
The equation eSi* — eSim_ 4 = 0 фаз: 
(a) infinite number of real roots 
(b) noreal roots 
(c) exactly one real root 
(d) exactly four real roots 


[2012] 


50. 


51. 


52. 


The possible values of Ө €(0,7) such that 
sin (0) + sin (40) tsin (70) = 0 are [2011RS] 


п 5л л 2n Зл 8л 


6) qq 2 73! 4*5 
27 л x 2л Зл 357 
(5) 974727 37 4736 
27. л л 2n Зл 8л 
O P3 4 9 
2n л 4л л Зл 8л 
(d) 


9747-9727 4’ 9 


The number of values ofx in the interval [0,37] satisfying 


the equation 2sin? x+5sinx-3=0 is [2006] 
(a) 4 (b 6 

(c) 1 (d 2 

The number of solution of tan x + sec x = 2cos x in [0,2 л) 
is [2002] 
(a) 2 (b) 3 


(c) 0 (d) ! 
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Trigonometric Functions M-15 


Hints & Solutions 


(b) 3(sin Ө —cos 0)*  6(sin Ө + cos 0)? + 4sin60 
= 3(1— 2sin Ө cos 0)? + 6(1 + 2sin Ө cos Ө) + 45160 
= 3(1 + 4sin?0 cos? Ө — 4sin Ө cos 0) + 6 
—12sin Ө cos Ө + 4sin60 


= 9 + 12sin?0 cos? 0 4 sin$0 
= 9 + 12cos? 0(1— cos?0) + 4(1 — cos?0)? 
9 + 12cos?0 — 12cos^0 + 4(1— cos? Ө — 3cos? 0 + 3cos^0) 
-944-4сов90 
= 13 – 4с0560 


® Let (0) = (sint x ^ cos* x) 
Consider /4 (х) – /6(х) = zin x4 cos? x) 


6 


1 
E x 4 cos? x) 


1 : 1 А 
= au —2sin? xcos? x] зор —3sin? xcos? x] 


1 1 1 


“4 6 12 
(d) Given 2cos@+sin0 = 1 
Squaring both sides, we get 


(2cos0+sin6)? = 12 

= 4cos? 0+sin? 0+ 45іпӨсоѕ0 = ! 

3cos? 0 (cos? 0 + sin? 0)-4sin0cos0 = 1 
3cos? 0+ / + 45іпӨсоѕ0 = J 


3cos? 0 + 4sinOcosQ = 0 
cos0(3cos0 + 451пӨ) = 0 


3соѕ0 + 45іпӨ = 0 > 3cos0 = -4sin0 
-3 


ууу уу 


= tan0 = үѕес20-1 = 


у 


Ё tan Ө = sec? 0-1] 


4 
or |с0$0 = 5 41) 


2 
: 4 
Now, sin20 + cos20 = 1 > sin? 04 B -1 


16 9 
25 25 


sin?0 4 = > sin? 621 


80-24 


40) 


мым 


| 3 . 3 
Taking |Sin0-- 5 because |510 = =z) cannot 


satisfy the given equation. 
Therefore; 7 cos0 + 6 sinO 


иаа 28 18 46 
5 5. 5. 57 25 


(b) Given expression can be written as 


sin A sin A , cos A cos A 
x x 


cosA sinA-—cosA sinA cosA-sinA 


in A 
Р ап ээ sa 


= 1 sin? A—cos* A 
sin4—cosA| cosAsin А 


а? -b° = (a - ba? c ab b?) 


sin? A+sin Acos A + cos? A 


sin Acos A 
= 1 + sec А созес А 
(c) Consider cos 255° + sin 195? 
= cos (270? — 15°) + sin (180? + 15?) 
=—sin 15?— sin 15? 


=— 2 sin 15° = (S8 -- (52 


242 42 
(с) Let/f(x)- sin x and g(x) ^x 
Statement-1: f(x) € g(x) Vx є(0,90) 
i.e., sin x <xVx e(0, oo) 
which is true 
Statement-2: f (x) <1Vx e(0, oo) 
ie, snx<1Vx e(0, oo) 


Itistrue and 
g(x) =x > o» as x > оо also true. 


www.jeebooks.in 


1 9. T T 1 
7. (© Area- >x“ ѕіп Ө 10. L+M =1-25іп2 —=cos— = ...( 
(©) : (d) 5 Т 0) 


шин ы 


From equations (1) and (ii), 


Maximum value оЁ $119 is 1 at 0-7 1(1 5 1 1 " 
cos— |= cos d 
вы 15 z) Мз 2 895 
Атах ® у^ 
11 T 1 1 п 
m м Л шааж oi = J Par 
8 (b cos! асот 23 2 242 
П. (a) Let f(x, y) 2 x * y-1 
NOE: ‚37 
ә 8 3sin 8 4sin 8 Given (1, 2) and (80, cos) are lies on same side. 


^. ГА, 2)- f (sin Ө, cos 8) > 0 


4cos® Z- 4sin® = —3cos* T. +3sin4 T 
8 8 8 => 2[sin0 + cos0 -1]» 0 


27 ‚ 27 
-4||cos^—-sin^ — | : T ! 
| 8 z) => sin0-cos0»1 (0+7) >= 
a) В 
. 4T ат сот әт 
sin" —- cos —-sin^ —cos 
| 8 8 8 "| 047 (5. эт 20 z) 
41474 2 
27 . 27 оп сот . . 
js 8 sin Jc 8 + Sin 3l 12. (a) Letthe height ofthe tower be / and distance of the 
foot of the tower from the point А is d. 
= cos 4 sin? * cos? 3 3 By the diagram, 
4 8 8 
1 [ 1 1 Q 
42| 21 242 | 
М2 это 1 1- со? В 1 
9. (1) -—— == and || ———— -— 
0) J2cosa 7 = 2 10 B 2- h 
J2sinB 1 | 
> = 30m 
2 V0 WA 
1 1 
. tana=— sin B = —— A<——d——> Р 
7 and sinB “10 
l t ap - =] 
papsc an Е 
21 2 h-d (i) 
2tanp '5 3.3 h-30 
tan 2B = = = = 225 
1-tan? В 1-1 8 4 tan 30 d 
9 9 " 
J3(n-30)- d ii) 
шингэнэ: Put the value of A from (i) to (ii) 
tan(a.* 2В)= 1— tan a.tan 2p ut the value o om (1) to (11), 
1,3. 4421 за =d +3043 
7 4 _ 28 3045 
1 НЫЕ z 
137735 d= 1543 (43 +1)=15(3 + v3) 
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Trigonometric Functions M-17 


13. (b) cos?10? — cos10? соѕ50° + cos? 50? 5 
5 12 

apes) a 

cos (a.— p) 5 3 


(eem) m 


1 (2cos10?cos 50?) 
2 2 2 


5 
1 1 => 1ап(0-0)--2 
= L5 (c0520* + соз100°)— [eos 60° + cos 40*] 12 


Now, tan 20 = tan ((a + В) + (о – В)) 


í Ч 1 (соѕ20° + cos100? — cos 40°] LT] 

4) 2 tan(a + В) + tan(a — В) 3 12 6 
31 ^]-ta(a4D).ta(a-pB) 1-4.5 16 
а н 3 12 


17. (d) - The given equation is 


sin? о. + 4 cost В + 2 = 442 sin a: cos В, о, ВЕ [0, л] 
Then, by A.M., GM. ineqality; 


14. (a) AM.2GM 
. 4 4 1 
sin &+4cos В+1+1 = 
p 2 (sin* o-4cos*B-1-1)4 
4 
sinta + 4cos ^p + 1 + 12 44/2 sina: |cosB| 
Inequality still holds when cos < 0 but L.H.S. is positive 
than cosp > 0, then 
єє d — — ——» L.H.S.- R.H.S 
By the diagram, sinf a = 1 and cost В = 5 
4 
5 53+) 
tan15? T T 
d ап15° — 43-1 > a= >and B= т 
5(4+2-/3 -. cos (a+ В) – cos (®— B) 
2 и = 5(2 + 43) 


өрө) 


1 
15. (a) - 511(60° + A).sin(60? — A) sinA = — sin3A 

4 ‚т 
—-—sinf —sinB =—2sin ae -2 


22841107 sin50? sin70? = sin1 0° sin(60? — 10?) 


1 
sin(60° + 10°) = 4 sin30° 18. (a) fx) == (sin! x+cos* x) 


1 
=> sin10° sin30° sin50? sin70° = 4 sin?30 = 16 = alsin’ x+cos* x] 


16. (b) >> a+ Вапао – В both are acute angles. 
2_ (sin 2x)? | 


1 
== (sin? x+cos* x) 
4 2 


2 
aon pannen d] 


| шэн 
24 ЕЕЕ 
DEE 


1 
S(O= НЫ x +cos° х] 


tan (a4 
. 5 
And sin (a.— В) = 13” then 


1 3 
-Ц өн! х+ (cos? х) -4 Gin 54 


ms ———— —— WEE 


19. 


20. 


21. 
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11-26 2| 


1 1 (sin2x)* 
Now f (9) fo- (sin 2x) 


1 


12 


T T т. T 
(a) dcos URS ... COS —.sin 


512 

(a) We have 

5 tan? x —5 cos? x = 2 (2 cos? x 1) 49 
=> 5 tan? х- 5 cos? x= 4 cos? x-2+ 9 
=> 5 tan?x=9cos?x+7 

=> 5 (sec? x—1)=9 cos? x +7 

Let cox =t 


=> 59-12 -0 
=> 912+ 12t-5=0 


— 92+ 15t-3t-5=0 
= (31-1) (31+ 5)20 


zd 3 
== 3 astz— 3 


1 
= 2 291 e 2022 
cos 2x 22cos^x- 1-72 B5 1 3 


гү 
cos 4x =2 co22x- 122 3 1- 


1 
(b) ue sin?2x — 2 cost x 23. 


4+2 (1 — соѕ2х) cos?x — 2 cost х 


0 < соѕ х <1 
1 z. T3 


—— < cos“ x-—<— 
4 


2 
ЕС <2 


22. 


16 16 16 
2 

zd (cos? x-4) E T 

4 16} 2 
T 
4 
2 
цаа 


"EN E 
COUP 4 


3 
(b Letcosa+ cos В = 2 


+В a-p 3 
2 . 
=> 2с08 2 cos 2 2 401) 


and sin a+ sin В = 5 


05-р  a-p 1 
2sin cos ii 
> 2 2 2 41) 


On dividing (ii) by (1), we get 


(5) 


| «+В 
Given:0- 7757 520-a*p 
Consider sin 20 + cos 20 = sin (a+ В) + cos (a+ В) 
2 | 1 
3 -9 6 8 7 
|}! qu 10 10 5 
9 9 
Р 2 
(b) созесб = 21. sing - 24 


0 . 0 
cos —sin— 
2 2 
0 . 0 
cos—+sin— 
2 2 


On rationalizing denominator, we get 
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Trigonometric Functions M-19 


ӨӨ 0, . 0) 
cos sin cos sin 
2 2 2 2 
0 . Ө 0 
COS — + sin cos sin 
2 2 2 
cos0 
sin? — + cos? ш + 2sin—cos 


созӨ 2/ра /(р+4)| | УРА q 
1+5іп Ө 1402-9 р р 


24. (d) 4=sin* x+cos* x 


= sin? x + cos? х(1- sin? x) 
А dus 
= sin? x+ cos? x- 10 sin x.cos xy 


1.2 
-]--—sin*(2x 

4 (2x) 
"-lssin2x&l 


> 0 <sin?(2x) <1 


1 1 
=> 0>»—-—ш(2х)>—-— 
4 4 


—12 г аноды 
4 4 


25. (а) соо +8) - > tan(a+p) => 


sin(a —ß) = 2. аца -В) = 5 


tan 2a = tan[(a +B) +(a—8)] 
3 5 
_ tan(a+ß)+tan(a-ß) _ 412 256 


1—tan(a + B)tan(a. — В) 1-3 3. 33 
412 


26. (b) Giventhat 


cos (B— Y ) + cos (Y - a) + cos (a — В) = S 


=> 2 [со5 (В – Y)*cos(Y—-o)* соѕ (« – B)] +3=0 


=> 2 [соѕ (В – У) + соѕ (7 — о) + cos(a- B)] 


+ sin? 


=> [sin?a+sin?B+sin?y+2sina sin В 


+2sin В sin Y +2 sin Y sina ] + [cos?a + cos?p 
+ cos? ү + 2cosa. cos p + 2 cos В cos Y 
+ 2cosy cos a]=0 


[- cos(A— B) = cosA.cosB + sinA .sinB] 


a + cos? a + sin? В + cos? В 
+ sin? ү + cos? a = 0 


27. 


28. 


29. 


[sina + sin В -- sin Y |+ (соз a+ cos В +соѕ y )2=0 
sina + sin D + sin Y = 0 and cos a + cos В + cos Y =0 
г. A and В both are true. 

(с) Given that p? - 42 = 


> 
> 


-. p=cos® and q = ѕіп Ө satisfy the given equation 


Then p+q=cos0+sin0 
We know that 


а? +b? < acos0 +Ьвїп Ө < Ja? +b? 
wn 2 € cos0--sin0 < 4/2, 
Hence max. value ofp +q is /2 


1 1 
(с) cosx+sinx=— > 1+sin2x= 
2 4 


> aye, 
4 


J. п<2х<2п7 
n : 
— gsm 40) 


2tan x 3 


1+tan? x 4 
=> 3tan?x+8tanx+3=0 


84464 —36 4+ J7 


^ tanx- = 
6 


(95) 


т 
for gn tanx<0 


4-47 
3 


. tanx = 


4 4 20.42 
tb 9 9 
а) и”-а +b? +2 (а 4 сир мн 4 44401) 
-a^b^(cos O0-sin 0) 


Now, (a* + b*) cos” Osin? 0 +а2р2 (cos* Ө +ѕіп“ 0) 
= (af +5“) соз? Osin? 9 + 425? (1—2cos? 0sin? 0) 
= (af +54 —2а2Ь?) cos? Osin? 0+ a?p? 


sin? 20 ‚2 


= (a? —Ь7)?. i a? b? ..0) 


“0 xsin?20 «1 


-2 2 242 
2 52) sin 20 (а —b^) 


>0< (а 
4 4 
2,222,2 12.292 20 2) 
> atb* € (a^ В) —— +a°b 
< (a? НЫ. + a^ b? ...(3) 


M-20 


30. 


31. 


32. 


33. 


34. 
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From (1) 

2 
a? +2 24252 <u? «a? +b? +> (а? ца 
(а +b) <и? < 2(а” +5?) 
-. Max. value— Min. value 


= 2(а? +b?) - (a +b?) = (a - b 
4) т«о-0-3л 


au p oma se Peg 241) 
2 2 2 2 
ee tt oer 
65 
cui Su gg Ра ....(2) 
2 2 65 
27 
cos a +cos p ---- 
65 
Shee Beg P. 2/ 40) 
2 2 65 
Squaring and adding (2) and (3), we get 
Acos? 228 — QU +(27)? 1170 
2 (65)? 65x65 
cos? Шан m (mi За 
| 2 130 2 Bo ЁО 


(c) Given f(x) = log(x- Vx? +1) 


2 —1 х^—х° +1 
VA = og] XcTNX “| og 221 
= -log(x - Ax? +1) = — f(x) 


— f(x) is an odd function. 


| 1—cos 20 
(b) We know that sin20 = шини 
| А 2n 
Since period of cos 20. = £3 =u 
Hence period of sin?0 is also л. 
(b we know that cos x is non periodic 
< cos | x + cos? x can not be periodic. 
(b) ш20-со8:0--1, 
=> (sin? 0-- cos? 0)? – 2sin? 0. cos? 0 = —, 
—1-2sin? 0cos?0 = —X 
_ (sin 20)? Е 
2 


=k 1 


35. 


36. 


37. 


38. 


— as sin? 20 e[0, 1] 


>À Е 2 
2 


(8) log, |sinx|= 2—log,, |cosx| 
=>  log,,|sinx cosx| = 2 


1 
=  |sinx cosx|= Fi 


=> sindx=+ 


Hence, total number of solutions = 8. 
(c) Consider equation, 1 + sin*x = cos?3x 
L.H.S. = 1 + sinx and R.H.S. = cos?3x 


"L.H.S. > 1 and R.H.S. <1 
sin^x = 0, and соѕ23х = 1 


L.H.S.-R.H.S.-1 


=> зшх=О0апа (4cos*x — 3)? соз?х = 1 


=> ѕіп х = О апі созх = 1 х= 0, +л, +27 
Hence, total number of solutions is 5. 

(d) Given equation is, cos 2x + а sin x= 2a. — 7 
] -2sin?x + a sinx 20-7 

2sin?x — a sinx + (2a.— 8) =0 


atya? -8(2a--8) 
4 
a. t (a. – 8) 0—4 


4 > 80 х= 4 


— sinx- 


> sinx- 


[sin x = 2 (rejected)] 


0-4 


equation has solution, then e[-1,1] 


=> a e[2,6] 


(a) According to the question, there are two cases. 


2 
Саве 1: о« [1.29 
23 


In this interval, [sin 0] = 0, [- cos Ө] = 0 and [cot 0] = – 1 


Then the system of equations will be ; 
0.х+0.у=0апа-х+у=0 
Which have infinitely many solutions. 


Tm 
Case2: 0€ iura 


In this interval, [sin 0] =- 1 and [- cos 0] = 0, 
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40. 


41. 


42. 
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Trigonometric Functions 


Then the system of equations will be ; 
—х+0.у=0апа [cot 0] x - y - 0 

Clearly, x = 0 and y = 0 which has unique solution. 
(c) 2cos?0--3sin0- 0 

(2sin0 + 1) (sin0-2) - 0 


1 : : 
=> sin0= 1 or sin@ =2 — Not possibe 


ala 
ala 


The required sum of all solutions in [—27,, 271] is 


ыы 


(d) sinx —sin2x + sin3x = 0 


= біпх – 2 sinx.cosx +3 sinx —4 sin*x = 0 
4 sinx — 4 sin?x — 2 sinx.cosx = 0 
2 sinx(1— sin2x) — sinx.cosx = 0 


2 sinx.cos2x — sinx.cosx = 0 


уу у} 


sinx.cosx(2 cosx — 1) = 0 


sinx = 0, cosx = 0, cosx 


2 
T T 
=0— 3 хє|0, = 
x 0,5 р | 3 


(d) sin3x- cos 2x 

=> 3sinx-4sin?x-1-2sin?x 
=> 4sin?x-2sinx-3sinx*1-20 
-2x245 


> sinx=1, 
8 


Ld s 


In the interval СЯ п |,sinx= 
2 8 


So, there is only one solution. 
| 1 
а) v козла? Г sin? x = =1 
6 2 


=> 8cosx S.T aes -1 
4 2 


-» seo 1-0-0) ) =1 


43. 


44. 


45. 


1 
> soosx{ 1-1 eos ен 
3 
— колак? iie 


3 pe 
2 (s x шэн 


4 
> 2(4cos? x—3cosx)-1 


1 
=> 2cos3x =1 = cos3x 75 


Зх =2nn+7 nel 


пмж m 2n m 
—,—+—,— – — only 
93 93 9 
Sum ofall the solutions of the equation 

1 21 2 I | 13 
=|—+—+—4+ 7---Т 

9 3 9 3 9 9 
(a) соѕх + соѕ 2х + cos Зх + cos 4x = 0 
=> 2 с05 2х соѕх + 2 соѕ Зх со5 х = 0 


In x e[O,n]:x = 


5 
> 2e0sx{ 2cos eas) =0 
2 2 


2 
cos x =0, cos 2-0, сов--0 


pZ 3л л Эл 7л Эл 
"27275757 575 


(d) Узап“ хэлвсог! x -4200s x+18sin? x| =] 


\[2вїп* х +18соз2 x -y2cosf x+18sin? x 21 


V2sin4 x418cos? x = +1 4 2cos* x418sin? x 
by squaring both the sides we will get 8 solutions 
(с) 2sin?a – 7sin2a + 7 sina - 2 = 0 


=> 2 sin?a (sina — 1) — 5 sina (sina — 1) 
+ 2 (sina – 1) = 0 

= (зта- 1) (2 sin? a – 5 sina + 2) = 0 

=> sina- l= 0 or 2 sin? а — 5 sina +2 = 0 


5t425-16 5+3 


4 4 


sin a = 1 or sin а = 


2 


T . 1 
a=— 051051 
2 27 


Now, sina z 2 


M-21 


и — WEE 
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46. 


47. 


48. 
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1 
for, si = — 
or, sin a = 5 


There are three values of a between [0, 27] 
(b LetA- (0:sin0-tan 0} 
and B= (0:cos0- 1} 

sin 0 


Now, А 240:sin Ө = 
l = 


= (0: sin Ө (cos 8— 1) =0} 
= {0=0, T, 27, Зл,.....} 
For B:cos9=1 => Ө= т, 27, 4n....... 


This shows that А is not contained in B. i.e. A с B. but 
BcA. 


(a) sin2x-—2cosx+4sinx=4 
=> 2sinx.cosx—2cosx+4sinx—4=0 
> (sinx—1)(cosx-2)-0 


Ч cosx-2z0, 2. sinx=1 


(b) 2 sin? @—cos 20-0 
=> 2 sin? 0 —(1 —2 sin? 0)=0 
=> 2 sin? 0- 1+2 51120 = 0 


1 
—4sin?0- 1 — sin Ө 5 


п Зл 5л 7л 
Pata АДЕ 
л 5л 7л llr 
26767676 
Now 2 cos? 0—3 sin 0-0 
2 (1—sin20)—3 зт0=0 
— 2 sin20—3sin 042-0 
—2sin20—4 sin 0 sin0- 2-0 
2 sin20—sin 0 -4sin 0—2-0 
sin 0(2sin0—1)-2(2sin0—1)-0 


141111 


1 

=> sin0--,-2 
2 

But sin 0 =- 2, is not possible 

| 1 
sn0-—,2 > 0=-,— 

2 

Hence, there are two common solution, there each ofthe 


statement-1 and 2 are true but statement-2 is not a correct 
explanation for statement-1. 


50. 


51. 


52. 


(b) Given equation is e$" — esx — 4 = () 
Put е“ = у in the given equation, we get 


2-4-1-0 
; 4-416-4 4+./20 
i 2 "2 


+ 
4+245 ME 
2 
- gn =2+4/5 (> t= е) 
25 gnx 22-45 and gnx -2445 
=> ейп: =2-4/5 <0 
апа sin x = In(2 + V5) »1 
So, rejected. 
Hence, given equation has no solution. 


The equation has no real roots. 
(d) sin 40 + 2sin 40 cos 30-0 


sin 40(14- 2cos30) -0 


1 
sin 40-0 ог cos ia 


40 2nm;nel 
or 30- 2т+21. el 


3л 2n 8m 4л 


go k T 2h 0- 
47274 or ай 21231 


[ 8, €(0,7)] 


y 


2sin? x « 5sinx -3-0 
=> (sinx-43)2sinx-1)-0 
=> Цэн and sin x = —3 


-. In [0,37], x has 4 values. 


(D -~ tanx+sec x =2 cos x; 
=> ѕіпх+1 = 2с052х 

=> sinx-*1-2(1-sin?x); 
=> 28іп2х+ sinx 1= 0; 

=> Qsinx- 1)(510х+ 1) =0 
=> snx= 2 »-14 


=> х= 30°, 150°, 270}. 
Number of solution = 3 
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Principle of 
Mathematical Induction 


ss (a) Principle of mathematical induction can be used to 
Problems Based on Sum of Series, prove the formula 


| TOPIC Problems Based on Inequality and 


Divisibility (b) 5(К)-» S(K +1) 
1. Consider the statement: “P(n) : n? - n + 41 is prime." Then (с) SKK) S(K +1) 
which one of the following is true? [Jan. 10, 2019 (П)] d 500) i 
(a) Both P(3) and P(5) are true. (d SC) is correct 


(b) P(3) is false but P(5) is true. 


(c) Both P(3) and P(5) are false. 3. ГПа,-47-47-41/7-.... having n radical signs then by 


(d) P(5) is false but P(3) is true. oe . 2 
methods of mathematical induction which is true [2002] 


2. Let S(K)- 143 5..« QK -1) =3+ К? Then which of (а) a,»7V n21 (5) a,«7 V n21 


the following is true [2004] 


(с) a, «4 V nz] (d a,«3Vn21 
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"a ———————— ЕЕ 


1. (а) P(n-m-n-4l 

=> P(3)=9-3+41=47 (prime) 

& Р(5)=25—5 +41 = 61 (prime) 

-. Р(З)апа P(5) are both prime i.e., true. 
2. (р) S(K)513345*..4QK -1) 234 2 


5(1):1-3-41, which is not true 


+ S (1) is not true. 
-. P.M.I cannot be applied 
Let S(K) is true, i.e. 


S(K):1+3+5....+(2K - 234 K? 


_ Hints & Solutions 


Adding 2K + 1 on both sides 
> 14+34+5....4(2K-l+2K +1 


=3+K74+2K+1=34+(K +1)? = S(K +1) 
2. S(K) => S(K +1) 


b) Forn-la,- V7 «7.Leta, <7. 


Thena, {= 47-4, 


a? Tta, «17t7«14. 


т+1 


=> а, < 4/14 <7; So, bythe principle of mathematical 


induction а, <7, y n. 
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Complex Numbers and 
Quadratic Equations 


Integral Powers of lota, Algebraic 
Operations of Complex Numbers, 
Conjugate, Modulus and Argument 
or Amplitude of a Complex Number 


| TOPIC 1 


3-4 isinO 


— — — — ,0 e [0, 2л], is a real number, then an argument 
4 —icosO0 


of sinO --1со80 is: 


(a) к-га ($) (b) я-а (2) 
3 4 


(c) —tan'! B (d) tan! 5) 
4 3 


If the four complex numbers 2,2 ,z -2Re(z) and 


[Jan. 7, 2020 (1D)] 


z—2Re(z) represent the vertices of a square of side 
4 units in the Argand plane, then |z| is equal to: 
[Sep. 05, 2020 (1)| 


(a) 4/2 (4 © 242 @ 2 

. 30 
The value of (E is: | ер. 05, 2020 (1)| 
(а) -215 (Ы) 2b; (с) -25: (d) 6 


1-1 т/2 144 n/3 
If 0 ) - 3 -1,(т,п €N), then the 
= j= 


greatest common divisor ofthe least values of m and n is 
oo o [Sep. 03, 2020 (1)] 
ЇГлү, 2, are complex numbers such that Re(z,) = |z; — 1, 


п 
Re(z,) = |2, – | and arg(z; — 22) = ©? then Im(z, +z,) is 


equal to : [Sep. 03, 2020 (ID] 


2 1 
(a) 4 0 24/3 © (d) Л 


10. 
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=1 


Let z be a complex number such that | 
24-21 


5 
and | z | Then the value of |z + 3415: 


[Jan. 9, 2020 (1)| 


7 15 
(а) Ло (5 5 © т (20 
If z be a complex number satisfying |Re(z)| + |Im(z)| = 4, 


then |z| cannot be: [Jan. 9, 2020 (ID)] 


(9 Js 


2z-n 
Letz € C with Im(z) = 10 and it satisfies 
2z+n 


17 
(a) Ї 6 40 Od 


-21-1 for 


some natural number n. Then : 
(а) n=20 and Re(z) --10 

(b) n=40 and Re(z)= 10 

(c) n=40 and Re(z) --10 

(d) n=20 and Re(z)= 10 


[April 12, 2019 (II)] 


l= АЧ , represents: 
[April 12, 2019 (D] 


The equation |2 = i| = |z -1 


1 
(a) acircle ofradius y 


(b) the line through the origin with slope 1. 
(c) acircle of radius 1. 
(d) the line through the origin with slope - 1. 


Га > 0 апай = A 2- , has magnitude Ё , then Z is 
equal to : [April 10, 2019 (1)| 
@ -2-3i © 5-5 
5 5 5 5 
© 2-0 + 
5 5 5 5 


"s Е 


п. 


12. 


13. 


14. 


15. 


16. 


17. 
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Ifz and ware two complex numbers such that |z@|=1 and 


18. 
arg(z) —arg(@) = 1 , then: [April 10, 2019 (П)] 
_ —_-lti 
() zo-i (8р 
- - 1-1 
(© zo--i (@ 70° RF 
543z 19. 
Let є C be such that [z| < 1. If o— z7 — , then: 
5(1— 2) 
[April 09, 2019 (II)] 


(a 5Re(@)>4 
(с) 5Re(@)>1 


(b) 41 (0)> 5 
(d) 5Im(@)<1 
2-0 
=, (a €R) isa purely imaginary number and {z| = 2, 


thena valueof a is: 


1 
@2 01! ©; Фу 


Let z, and z, be two complex numbers satisfying |z;| = 9 
and |z,| — |3|-|4i||*|4. Then the minimum value of 
[z, —zjis: 
(a) 0 (9 42 (с) 1 


Let z bea complex number such that |z|+z =3 +i 


(where i = J-1). 


Then | 7 | is equal (0: 


(d) 2 


ап. 11, 2019 (П)] 


34 5 V41 5 
Oo - 64. ©. 
Let z, and z, be any two non-zero complex numbers such 
хэ Ээж 
that 3 |z,|=4|z, |. If 2z, Зд then: 
[Jan. 10 2019 (ID] 
5 
(a) Re(z)=0 6) 121-45 
Xf — 23. 
915245 (d) Im@)= 


LetA= fo € | 2 Ji : i LT is purely 22 . 
- 2isin 


Then the sum ofthe elementsin Ais: — [Jan. 9 2019 (1)] 


эл an 
© d 


5n 
@ < Or i 


[Jan.12,2019(D] 20. 


[Jan.12, 2019 AD] 21. 


1-4 (1 — 8o)z 


E 


The set ofall a € R, for which w= isa purely 


imaginary number, for all z € C satisfying |z| = 1 and 


Rez#1,is [Online April 15, 2018] 
(a) {0} (b) an empty set 
(c) 40 шоо (d) equal to R 
> 4 , 4 q 
A value of 0 for which шэн. lyi i is: 
value of 0 for which 177: "y is purely imaginary, is: 
[2016] 
вш! 55 b sin! ЕЗ 
(а) 4 (6) Л 
т "I 
©) 5 à = 
If z is a non-real complex number, then the minimum 
Imz’ 
value of 5 is: [Online April 11, 2015] 
(lmz) 
(a) —1 (b) +4 (c) 2 (d) 5 
Ifzisa complex number such that А > 2, then the minimum 
1 
value of |Z + 2 : 12014| 


5 

(a) is strictly greater than 2 
OEC 3 5 
(b) is strictly greater than 2 but less than 5 


5 
(c) is equal to p 


(d) liein the interval (1,2) 

For all complex numbers z ofthe form 1 +10, a eR ,if 
22 =x t iy, then [Online April 19, 2014] 
(а) y-4x*2-0 (b) y? - 4x-4-0 

(с) y -4x-4-20 (d y2+4x+2=0 


| 2—1. 
Let 7 # — i be any complex number such that 22 isa 
2-1 


purely imaginary number. 


1 
Then Z+— is: [Online April 12, 2014] 
7 


(a) zero 

(b) any non-zero real number other than 1. 
(c) any non-zero real number. 

(d) apurely imaginary number. 
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Ifz,,Z, and z,, z, are 2 pairs of complex conjugate numbers, 
then 


21 72 
arg |а) targ B equals: [Online April 11, 2014] 


T Зл 
(а) 0 (b) 5 (c) E 


Let w (Im w = 0) be a complex number. Then the set of all 
complex number z satisfying the equation 


(d) x 


w-wz=k (1-2), for some real number k, is 


[Online April 9, 2014] 
(a) (2: -1 (5) (282 
(© (2:251| (à {z:|z|=1,z41} 


ЇГ 2 is a complex number of unit modulus and 


3 equals: [2013] 


argument 0, then arg ( 
+Z 


8)-0 O ;-9 (с) ө (d) л-0 
Let z satisfy 2 |= 1 andz=1- z. 


Statement 1 : zisareal number. 


Statement 2 : Principal argument of zis - 


[Online April 25, 2013] 
(a) Statement 1 is true Statement 2 is true; Statement 2 is 
a correct explanation for Statement 1. 
(b) Statement 1 is false; Statement 2 is true 
(c) Statement 1 is true, Statement 2 is false. 
(d) Statement 1 is true; Statement 2 is true; Statement 2 is 
nota correct explanation for Statement 1. 


2 


Let ot i 
iz 


| , where 2 is any non-zero complex 


number. [OnlineApril 23, 2013] 


The set A= {a:|z|=1 and z z +1 } is equal to: 


(а) (-1,1) (D [-L1] © 00) @ C10] 


Z 
If Z; #0 and Z, be two complex numbers such that a 
1 


| 2 22)-32:|. 

is a purely imaginary number, then 32232) is equal to: 
[Online April 9, 2013] 

(a) 2 (b) 5 (с) 3 (d) ! 


3 


I 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


la zal |а, – 2] isequalto [Online May 26,2012] 


2 2 
(а) 2(a|*[zal) e 462+) 
(©) (4| | Ф laf +a 
Let Z and W be complex numbers such that |Z] = |W], and 


arg Z denotes the principal argument of Z. 
[Online May 19, 2012] 


Statement 1:Ifarg Z+ arg W= п, then Z = -W . 


Statement 2: |Z| = |W, implies arg Z- arg W n. 

(a) Statement 1 is true, Statement 2 is false. 

(b) Statement 1 is true, Statement 2 is true, Statement 2 is 
a correct explanation for Statement 1. 

(c) Statement 1 is true, Statement 2 is true, Statement 2 is 
nota correct explanation for Statement 1. 

(d) Statement 1 is false, Statement 2 is true. 

Let Z, and Z, be any two complex number. 


Statement 1: Л —72| > 11| - 22| 


Statement 2: |Z; + 22| < |7|| + |2: | [Online May 7, 2012] 

(а) Statement | is true, Statement 2 is true, Statement 2 is 
a correct explanation of Statement 1. 

(b) Statement 1 is true, Statement 2 is true, Statement 2 is 
not a correct explanation of Statement 1. 

(c) Statement 1 is true, Statement 2 is false. 

(d) Statement 1 is false, Statement 2 is true. 

The number of complex numbers z such that 


= 1| 2 [z * 1|= |z- i| equals [2010] 
(a) 1 (b) 2 (c) со (d) 0 

1 
The conjugate of a complex number is -— then that 
complex number is [2008] 
( Е b 21. a d d. 
Э On Sm 9, 


1-1 
: xy 2.1.32 
If z 2 x ti y and 23 = p iq, then (2+2) o +4) 


is equal to [2004] 
(a) 2 (b) -1 (0) 2 (d) 1 


Let z and w be complex numbers such that 2 +iw= 0 


and arg zw- л. Then arg z equals [2004] 
25 yf ЭЕ i 

0c ®. ©] €, 

If (=) =1 then [2003] 
-1 


(a) x 22n41, wheren is any positive integer 
(b) x=4n , wheren is any positive integer 
(c) x =2n, where n is any positive integer 
(d) х= 4n +1, wheren is any positive integer. 


"s Е 


39. 


www.jeebooks.in 


Ifz апа о аге two non-zero complex numbers such that 
|z@|=1 and Arg(z) - Arg(@) = - ,then zo is equal to 


[2003] 
(a) -1 (b) 1 (c) -i (d) i 
If|z-4|« [2-2 |, its solution is given by 
(a) Re(z)>0 (b) Re(z)<0 
(c) Re(z)>3 (d) Re(z)>2 


[2002] 


40. z and w are two non zero complex numbers such that 
|z|=|w and Arg z + Arg у= л thenzequals [2002] 
(a) @ (b) -5 () o (d) -o 
EM | Rotational Theorem, Square Root № 
of a Complex Number, Cube Roots 
of Unity, Geometry of Complex 


42. 


43. 


44. 


45. 


Numbers, De-moiver’s Theorem, 
Powers of Complex Numbers 


Let z = x + iy be a non-zero complex number such that 


22=1 |2, where i= 4-1 , then z lies on the: 
[Sep. 06, 2020 (П)] 


(a) line, y -— (b) imaginary axis 
(c) line, yx (d) real axis 
If a and b are real numbers such that (2-0) =a+ba, 
—1+iv3 
where a = = , then a + bis equal to: 
[Sep. 04, 2020 AD] 
(a) 9 (b) 24 (c) 33 (d) 57 
3 
m баа 
The value of 2 2 | 18 
“27 22-27 
1+ sin — —icos — 
9 9 
[Sep. 02, 2020 (1)| 
1 1 
8) 50-53) ® 503-1 


© -465-0 @ 21-5) 


The imaginary part of (34-24.—54)!? — (3 —2,/—54)!? 
can be : [Sep. 02, 2020 AD] 


(а) -46 (Ы) -2V6 (d) 46 


: 100 100 
eB trae ro) 3,9 andp- Yo, 
К-0 


(с) 6 


Let a= 


then a and bare the roots of the quadratic equation: 
[Jan. 8, 2020 (II)] 

(b) х2- 102х+101=0 

(d) х2+102х+101=0 


(а) x2+101x+ 100-0 
(c) x2-101x - 10020 


47. 


48. 


49. 


50. 


51. 


52. 


2—1 
Ке (=) = 1, where z= x + iy, then the point (x, y) lies 


ona: [Jan. 7, 2020 (1)] 


1 3 
(a) circle whose centre is at C) ; 


(b) straight line whose slope is — 


3 
(c) straight line whose slope is 27 


| | . №5 
(d) circle whose diameter is E 


If 52.16) ‚ then (1 + iz 25 + 128)? is equal 
2 2 


to: [April 08, 2019 (1)| 
(a) 0 (b) ! 
(с) С!+22 (d) -1 


3 ; 
1, х+іу ү. 
a 2 Я 1 N i where x and y are real 


numbers then y — x equals : [Jan. 11, 2019 (D] 


(a) 91 — (-85 (0 85 (d) -91 
Let z = 2 | 3 42 3 . If R(z) and [(z) 
2 3 2 3 


respectively denote the real and imaginary parts of z, 


then: [Jan. 10, 2019 (ID] 
(a) I(z) = 0 (b) R(z) > 0 and I(z) > 0 
(c) R(z)<OandI(z)>0 (а) R(z)--(c) 
"T | 1+iv3 " NV 
The least positive integer n for which t = J =],is 
[Online April 16,2018] 
(a) 2 (b) 6 (© 5 (d) 3 


The point represented by 2 + i in the Argand plane moves 
] uniteastwards, then 2 units northwards and finally from 
there 2/2 units in the south-westwards direction. Then 
its new position in the Argand plane is at the point 
represented by : [Online April 9, 2016] 
(а) 1+1 (b) 2421 (с) 2-21 (d) -l-i 

A complex number z is said to be unimodular if |z| = 1. 


7,-227, 
Suppose 7, and z, are complex numbers such that Wu 
1^2 


is unimodular and z, is not unimodular. Then the point z, 
lies on a: [2015] 
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Complex Numbers and Quadratic Equations M-29 


(a) circle of radius 2. 


(b) circle ofradius ./2, 
(c) straight line parallel to x-axis 
(d) straight line parallel to y-axis. 


2 
Ifzz 1 and _^ is real, then the point represented by the 


2-1 
complex number z lies : [2012] 
(a) either on the real axis or on a circle passing through 
the origin. 


(b) ona circle with centre at the origin 

(c) either on the real axis or on a circle not passing through 
the origin. 

(d) onthe imaginary axis. 


If w(#1) is a cube root of unity, and (1 +0) = А+ Bo. 


Then (A, B) equals [2011] 
(а) (1,1) (6) (,0 (© CLD (d) (0,1) 
If | z+ 4 | < 3, then the maximum value of 
|z+1|is [2007] 
(a) 6 (b) 0 (c) 4 (d) 10 
If o = ——- and| © |= 1, then z своп [2005] 

z——i 

3 


(a) anellipse 
(c) astraight line 


(b) acircle 
(d) a parabola 


If z; and 22 are two non- zero complex numbers such that 


[21+22 |= |241 | + | 22 |, thenarg z; — arg 2 is equal to 


[2005] 
(D -л (c) 0 


T -T 


If the cube roots of unity are 1, œ, @2 then the roots of 


the equation (x—1)? +8 =0, are [2005] 
(a) -1,-1+20,-1-20° 

(b) —1,—1,—1 

(с) -1,1-20,1-20o? 

(d -1,1+20,1+20? 

If |z? -1|=|z[° +1, thenz lies on [2004] 


(a) anellipse (b) the imaginary axis 

(c) acircle (d) the real axis 

The locus ofthe centre ofa circle which touches the circle 
|z—z, | - a and |z—z, | = b externally (z, z, & z, are complex 
numbers) will be [2002] 

(a) anellipse 
(c) acircle 


(b) a hyperbola 
(d) none of these 


Solutions of Quadratic Equations, 
Sum and Product of Roots, Nature 


of Roots, Relation Between Roots 
and Co-efficients, Formation of an 
Equation with Given Roots. 

61. Ifa and В be two roots ofthe equation х2— 64x + 256 = 0. 


62. 


63. 


64. 


65. 


66. 


67. 


1 ; Y 
8 (В? \8 
“la 

(a) 2 (b) 3 (с) 1 (d) 4 
If a and В are the roots ofthe equation 2x(2x + 1) =1, then 


p is equal to: [Sep. 06, 2020 ID] 
(a) 2a(a+1) (b) —2a(a+1) 


(02) 
Then the value of 18) is: [Sep. 06, 2020 (1)| 
p 


(c) 2a(a.— 1) (4) 202 

The product of the roots of the equation 9x2— 18| x | + 5 = 0, 

is: [Sep. 05, 2020 (1)| 
Л". 5 y? 

О. 48. № 22 


Ifa and В are the roots of the equation, 7х2 -3x-2- 0, 


a p 
l-a? dep 


the the value of is equal to : 


[Sep. 05, 2020 (ID] 
27 


2 gyl NE 

Өз OF ©; OF 

Let и= ТЕЕ, pa xtiy and k > 0. If the curve 
z—ki 


represented by Re(u) + Im(u) = 1 intersects the y-axis at the 

points P and О where РО = 5, then the value of k is : 
[Sep. 04, 2020 Œ] 

(a) 3/2 (b) 12 (c) 4 (d) 2 

Let 1 = 0 be in R. If a and В are roots of the equation, 


x? —х+2), = 0 and а and ү are the roots of the equation, 


3x? - 10x +272 = 0, then 5 is equal to : 


[Sep. 04, 2020 (ID)] 


(a) 27 (b) 18 (c) 9 (d) 36 

If a. and В are the roots of the equation x? + px +2 = 0 and 
1 1 

ын and В are the roots of the equation 2х2 + 2qx+1=0, 


1 1 1 1 
then С AG ac H 3c 1) is equal to : 


[Sep. 03, 2020 (1)| 
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69. 


70. 


71. 


72. 


73. 


74. 


75. 


76. 
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а ey 


@ 2044) ® 20-4) 


9 9 
© Or’) @ (0-р) 
The set of all real values of à for which the quadratic 
equations, (A? +1)x* - 44x +2 = 0. always have exactly 
one root in the interval (0, 1) is: [Sep. 03, 2020 (ID] 
(а) (0,2) (6) Q,4] © (,3] @ C3,-1) 
Let o. and В be the roots of the equation, 5x? +6x-2=0. 
If S, =a" +В", п=1,2,3, ..., then: [Sep. 02, 2020 (1)] 
(а) 65 +55; 22S, (b) 655,458; +25, =0 
(с) 556 +65; 22S, (d) 585,68; +25, 20 
The number of real roots of the equation, 
еб er Дех + eX + 1 = 015: [Jan. 9, 2020 (1)| 


(a) 1 (b) 3 (©) 2 (d) 4 
The least positive value of ‘a’ for which the equation, 


2x? + (a—10)x+ 2 — 2a has real roots is 


[Jan. 8, 2020 (1)| 
If the equation, x? + bx + 45 = 0 (b є R) has conjugate 
complex roots and they satisfy |z + |= 2410 , then: 

[Jan. 8, 2020 (D] 
(a) b2-b=30 (5) b2+b=72 
(c) 52-5-42 (d 62+ 5=12 
Let о and В be the roots of the equation x2— x — 1 = 0. If 
p, (o) + (BY, k 2 1, then which one of the following 
statements is not true ? [Jan. 7, 2020 (1D)] 
(a) ру= D5— P4 
(5) Р;=11 
(c) (р + P5* p4* D4* Ps) - 26 
(d) P5 — p5: P3 
Let сапа В be two real roots of the equation (k -1) tan2x 
- 42 .Atanx= (1-4), where (5—1) and À are real numbers. 
Iftan?(o.4- В) = 50, then a value of À is: [Jan. 7, 2020 (1)| 
(a) 10/2 (b) 10 (c) 5 (d) 542 
If and В are the roots of the quadratic equation, x? + x sin Ө 

а? +p? 
(c «Xa -py 
[April 10, 2019 (1)] 
22 212 

(8) gino- 


12 26 


т 
— 2510 =00,Өє Ü ) then 


2 д is 


equal to : 
© (ил0-ву? 


(©) (то 9 Gino+8)” 

The number of real roots of the equation 
25 -1| =25(2* =2) is: 
(a) 3 (b) 2 


5- 


[April 10, 2019 (ID) 


(с) 4 (d) 1 


TT. 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


Let p, q € R. If 2-3 is a root ofthe quadratic equation, 
x?+px+q=0, then: [April 9, 2019 (1)] 
(а) p-4q+12=0 (b) q?- 4p- 16-0 

(c) 42+4р+ 1420 (d) p?-49- 12-0 

If m is chosen in the quadratic equation 

(т? -1)x2-3x * (т? + 1220 

such that the sum of its roots is greatest, then the absolute 
difference of the cubes of its roots is: [April 09, 2019 (ID] 


(а) 05 0) 83 © 8/5 @ 443 
The sum of the solutions of the equation 
Ix 2 Vx (Nx 4) + 2=0, (x > 0) is equal to: 


[April 8, 2019 (1)| 
(a) 9 (b) 12 (c) 4 (d) 10 
If wand В be the roots of the equation x? — 2x + 2 =0, then 


n 
a 
the least value ofn for which Bg =lis: 


[April 8, 2019 (1)| 
(a) 2 (b) 5 (c) 4 (d) 3 
If Л be the ratio of the roots of the quadratic equation in x, 
3m2x? + m(m — 4)x + 2 = 0, then the least value of m for 


1 
which Aka = is: 


(8) 2-43 (b) 4-3/2 
(с) 2-442 (d 4-243 


If one real root ofthe quadratic equation 81x? + kx +256=0 
is cube of the other root, then a value of k is : 

[Jan. 11, 2019 (1)| 
(a) -81 (b) 100 (c) 144 (d) —300 
Consider the quadratic equation (c— 5)х2 — 2ex + (c— 4) =0, 
c #5. Let S be the set ofall integral values of c for which 
one root of the equation lies in the interval (0, 2) and its 
other root lies in the interval (2, 3). Then the number of 
elements in S is: [Jan. 10, 2019 (D] 
(a) 18 (b) 12 (c) 10 (d) 11 
The value of X such that sum of the squares of the roots 
of the quadratic equation, x? + (3 — А)х + 2 = A has the 
least value is: [Jan. 10, 2019 ID] 


[Jan. 12, 2019 (D] 


15 4 
(a) 7 (b) 1 (c) 9 (4) 2 
Let a and В be two roots of the equation x? + 2x +2 =0, then 
015 + 3!7 is equal to: [Jan. 9, 2019 (1)] 
(a) -256 (b) 512 (c) —512 (d) 256 
The number of all possible positive integral values of a 
for which the roots of the quadratic equation, 
6x? — 11x + = 0 are rational numbers is: 

[Jan. 09, 2019 (II)] 
(a) 3 (d) 5 


(b) 2 (с) 4 
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If both the roots of the quadratic equation х2 — mx + 4 = 0 
are real and distinct and they lie in the interval [1, 5], 
then m lies in the interval: [Jan. 09, 2019 (ID] 
(а) (- 5,- 4) (b) (4,5) 
(c) (5,6) (4) (3,4) 
Let 2, be a root of the quadratic equation, 

24 3-6 ар — 3i 20 then arg z is 


x^tx-tl-0.Ifz 
equal to: [Jan. 09, 2019 (ID] 


@ т © = © 3 (d) 0 


Let p, q andr be real numbers (р # q, r # 0), such that the 
1 


1 : 
+ —— are equal in 
x+q r 


roots of the equation 
xc р 


magnitude but opposite in sign, then the sum of squares 


of these roots is equal to. [OnlineApril 16, 2018] 
138 hy er (5) p +q? 

Diz 0 
© 29? +4) "o 


Ifan angle A ofa A ABC satisfies 5 cos A +3 = 0, then the 

roots of the quadratic equation, 9x? + 27x + 20 = 0 are. 
[Online April 16, 2018] 

(a) sin A, sec A (b) sec A, tan A 

(c) tan A, cos A (d) sec A, cot A 

Iftan A and tan B are the roots of the quadratic equation, 

3x2 — 10x - 25 = 0 then the value of 

3 sin? (А + В)— 10 sin (A + B). cos (A + B) 25 cos? (A + В) 

is [Online April 15, 2018] 

(a) 25 (b) —25 (c) –10 (d) 10 

Iff (x) is a quadratic expression such that f(a) + f(b) = 0, 

and- 1 isa root of f(x) = 0, then the other root of f(x) = 0 

is [Online April 15, 2018] 


5 8 5 8 
(a) Eri (b) En (c) 8 (d) 5 


If о,ВєС are the distinct roots, of the equation 


x? - x «1-0 , then a”! + p!?7 is equal to: 

(a) 0 (b) 1 (c) 2 (d) -1 

If, for a positive integer n, the quadratic equation, 

x(xt 1) +(х+1)(х+ 2)... (x n-1) (x +n) =10n 

has two consecutive integral solutions, then n is equal to: 
[2017] 


[2018] 


(8) 11 (b) 12 (c) 9 (d) 10 
The sum of all the real values of x satisfying the equation 
(х-1Дх2-5х-50| | 
2 =lis: [Online April 9, 2017] 
(a) 16 (b) 14 (с) -4 (d) -5 
Let p(x) be a quadratic polynomial such that p(0)=1. Ifp(x) 
leaves remainder 4 when divided by x-1 and it leaves 
remainder 6 when divided by x+1; then: 
[Online April 8, 2017] 


97. 


98. 


99, 


100. 


101. 


102. 


103. 


(a) p(b) - 11 (b) p(b) = 19 

(c) р(-2)-19 (d) pC2)- 1 

The sum of all real values of x satisfying the equation 
2 

(х2-5х--5)Х +#*—60 L] is: 


(a) 6 (b) 5 (с) 3 
Ifx is a solution of the equation, 


[2016] 
(d) -4 


1 
42Х-1-42х БИЕЭЭ” [4х2 —1 is equal 


to: [Online April 10, 2016] 


3 1 
Әт OF © 


Let œ and В be the roots of equation x? -6x — 2 0. Ifa, = 


(d) 2 


ajo 28g 
Q7 — 81, for n2 1, then the value of 2a 18 equal to: 
9 
[2015] 
(a) 3 (b) -3 (c) 6 (d) -6 


If the two roots of the equation, (a — 1)(x*+ + x2 + 1) + 
(а + 1)(x* +x + 1 = 0 are real and distinct, then the set 
of all values of ‘a’ is : [Online April 11, 2015] 


| 1 | 
(a) |2) (b) (-2o)- 94) 


1 
(c) (0) (d) сх, 22) U (2, ә) 


If2 + 3i is one ofthe roots ofthe equation 2x3 — 9x2 + kx — 13 
=0,k є К, then the real root ofthis equation : 
[Online April 10, 2015] 


1 
(a) exists and is equal to — 27 


1 
(b) exists and is equal to 27 


(c) exists and is equal to 1. 
(d) does not exist. 
If a e В and the equation 


3(x ЇЇ! + 2(х [х])+а? =0 


(where [x] denotes the greatest integer « x ) has no integral 
solution, then all possible values ofa lie in the interval: 
[2014] 


@ (2-1) ® (5,2) (2,0) 

(c) (-1,0)U(0,1) (d) (1,2) 

The equation 3x2 +x+5 = х —3, where x is real, has; 
[Online April 19, 2014] 


(a) no solution (b) exactly one solution 
(c) exactlytwo solution (4) exactly four solution 


к —————— Е 


104. 


105. 


106. 


107. 


108. 


109. 


110. 


111. 
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The sum of the roots of the equation, 
x? + px —3|—4=0, is: [Online April 12, 2014] 
Q2. 9-2 © ©- 


If a and В are roots of the equation, 


x? - AJ2Ix + 2е "К —1 = 0 for some k, and 
a? + В? = 66, then o? + B? is equal to: 

[Online April 11, 2014] 
(а) 24842 (9) 28042 (c -3242 (d) -280/2 


1 1 
If Ja and ЯЛ are the roots of the equation, 


ax? + bx + 1 = 0 (a = 0, a, b, ЕВ), then the equation, 


x(x + b°) + (2° 3abx) = 0 as roots : 
[Online April 9, 2014] 
(a) 47 and в (b) ав? and ов 


3 
(с) Jap and o (d) E and p 2 


If p and q are non-zero real numbers and 


аЗ + p = -p,af =q, then a quadratic equation whose 


a? p? 
roots are —,— is: [Online April 25, 2013] 
о 
(а) рх2-дх+р2=0 (b) gx? +рх+ д2 =0 
(© px?+qxtp?=0 (d) q2-px* q?-0 


If a and В are roots of the equation x? spx E =0, 


such that | a. — p |= 10, then p belongs to the set : 
[Online April 22, 2013] 
(a) {2,—5} (b) 3, 2} (c) {-2, 5} (d) {3,—5} 


If a complex number z statisfies the equation 
z+ 2|z+1|+i=0, then |= |іѕ equalto: 
[Online April 22, 2013] 


(a) 2 Әу © (I 

Letp, q,r e Randr> р> 0. Ifthe quadratic equation 

px? + qx + т = 0 has two complex roots a and В, then |a] + 

|Blis [Online May 19, 2012] 

(a) equal tol 

(b) less than 2 but not equal to 1 

(c) greater than 2 

(d) equal to 2 

If the sum of the square of the roots of the equation 

x? — (sina —2) x – (1 + sina) = 0 is least, then о, is equal to 

[Online May 12, 2012] 

n n 

оз 6; 


ez 02 


112. 


113. 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


121. 


The value of k for which the equation 

(k—2)x? + 8x + К + 4 = 0 has both roots real, distinct and 
negative is [Online May 7, 2012] 
(a) 6 (b) 3 (d) 1 


Let fora z a, #0, 


(с) 4 


Р(х) = ах? +bx+c go) = ax? +b xa 


jand p (x) =f (x)- g(x). 

If p(x) = Oonly for x = —1 and p (-2) = 2, then the value 
ofp (b) is: [2011 RS] 
(a) 3 (b) 9 (c) 6 (d) 18 

Sachin and Rahul attempted to solve a quadratic equation. 
Sachin made a mistake in writing down the constant term 
and ended up in roots (4,3). Rahul made a mistake in writing 
down coefficient of x to get roots (3,2). The correct roots 
of equation are : [2011 RS] 
(a) 6,1 (0) 4,3 (с) —6,-1 (d) -4,-3 

Let a, В be real and z be a complex number. If 
22 + az + В = 0 has two distinct roots on the line Rez =1, 


then it is necessary that : [2011] 
(а) Be(-L0) ( [В|=1 

(c) Ped») (d) B (0,1) 

Ifa and В are the roots of the equation 

x2— x + 1 = 0, then 02009 + 32009 = [2010] 


(a) -l (0) 1 (c) 2 (d) -2 

If the roots of the equation bx? + cx + a = 0 be imaginary, 
then for all real values of x, the expression 352x?  6bex + 
2c? 8: [2009] 
(a) less than 4ab (b) greater than — 4ab 

(c) less than — 4ab (d) greater than 4ab 

If the difference between the roots of the equation 


х2 ax + 1 = 0 is less than V5 , then the set of possible 
values of a is [2007] 
(a) (3,0) (b) (-®,-3) (© (-3,3) (d) (-3, œ) 
All the values of m for which both roots of the equation 
x? - 2mx +m? -1- 0 аге greater than —2 but less than 4, 
liein the interval [2006] 
(a) -2<m<0 (b) m>3 

(© -l<m<3 (d 1«m«4 

Ifthe roots of the quadratic equation 

х? + рх+9 = 0 aretan30? and tan15°, 


respectively, then the value of 2 + q— p is 
(a) 2 (b) 3 (c) 0 (d) 1 


[2006] 


If z? +2 «12 0, wherez is complex number, then the value 


iy? гү 1\2 1\?. 
of (+=) 4+2) +(2+4) “олоо +) is 
[2006] 


(a) 18 (b) 54 (с) 6 (d) 12 
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122. 


123. 


124. 


125. 


126. 


127. 


128. 


129. 


130. 
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In a triangle POR, ZR = . If tan (2 and 


Е 
2 
— tan (2) are the roots of ах? +x ^ c— 0, а + О then 


[2005] 
(a) a=b+c 
(c) b=c 


(0) c=at+b 
(d Б=а+с 


If the roots of the equation x? — bx + c = 0 be two 


consecutive integers, then 5? — 4c equals [2005] 

(a) -2 (b) 3 (c) 2 (d) 1 

Ifone root of the equation x? + px +12 = 0 is 4, while ће 

equation x? + рх+9 = 0 has equal roots , then the value 

of'q'is [2004] 

49 

(a) 4 (b) 12 (с) 3 @ у 

If 0-р) is a root of quadratic equation 

х? + рх+(1- р) = 0 then its root are [2004] 

(а) -1,2 (5-11 (c) 0,-1 (d) 0,1 

The number of real solutions ofthe equation 

х2-3р|-2-0 is [2003] 

(a) 3 (b) 2 (c) 4 (d) 1 

The value of 'q' for which one root of the quadratic equation 

(a? —5а+ 3)x? + (За —1)х + 2 = 0 istwice as large as the 

other is [2003] 
1.3 Ж жї 

б=т OF © ws 


Let Z, апа Z, be two roots of the equation 


Z? t aZ +b 20 »Z being complex. Further , assume that 


the origin, 2| and Z, forman equilateral triangle. Then 
[2003] 

(а) 42-45 (6) a? =b 

(© 42 =2b (d 4?-3p 

If p and q are the roots of the equation 

x24 px ^ q — 0, then [2002] 

(а) р-1,45-2 (b р=0,4=1 

(c) р=-2,4=0 (d р=-2,4=1 

Product of real roots of the equation 

232-1х| 9-0 [2002] 


(a) is always positive 
(c) does not exist 


(b) is always negative 
(d) none of these 


131. 


132. 


| TOPIC 


133. 


134. 


135. 


136. 


137. 


138. 


Difference between the corresponding roots of x2+ax+b=0 
and x2+bx+a=0 is same and a + b, then [2002] 
(а) at+b+4=0 (b а-5-4-0 
(с) а-5-4=0 (d a~b+4=0 


Ка + B but a2 =5a—3 and f? - 5B —3 then the equation 
[2002] 


having 0/В and f/a as its roots is 

(а) 332-19x 43-20 (b) 3x2+ 19x -3-20 
(с) 3х2-19х-3-0 (d) x2-5x 43-0. 
Condition for Common Roots, 
Maximum and Minimum value of 
Quadratic Equation, Quadratic 
Expression in two Variables, 
Solution of Quadratic Inequalities. 


If 5, 5r, 5r2 are the len gths of the sides ofa triangle, then г 
cannot be equal to: [Jan. 10, 2019 (1)| 


3 5 7 3 
(а) 4 © 2 © 2 (@ 5 
Let a, b € R, az 0 be such that the equation, 
ax? —2bx + 5 = 0 has a repeated root а, which is also a root 
of the equation, x? — 2bx — 10 = 0. If p is the other root of 
this equation, then 02 + В? is equal to :[Jan. 9, 2020 (11)| 
(a) 25 (b) 26 (c) 28 (d) 24 
Ife Ris such that the sum of the cubes ofthe roots ofthe 
equation, x? + (2 — 4) x + (10 — A) 20 is minimum, then the 
magnitude of the difference of the roots of this equation is 
[Online April 15, 2018] 


(8) 20 025 (27 @ 402 
If|z—3+ 2i | <4 then the difference between the greatest 
value and the least value of | z | is [Online April 15, 2018] 


(а) Лз (Ы) 2/3 (98 (d 4+ 4/13 

If the equations x? + bx – 1 = 0 and х2 + х +b = 0 have a 

common root different from —1, then [Ы is equal to : 
[Online April 9, 2016] 

(a) 2 (b) 3 © 43 (d J2 

Ifnon-zero real numbers b and c are such that 

min f(x) > max g(x), where f(x) = x? + 2bx + 2c? and 

a(x) =—x?—2cx +b? (х ЕВ); 


then m lies in the interval: [Online April 19, 2014] 
1 1 1 

@ |®> ® [7m 
1 

(с) к) @ (42.2) 


139. 


140. 


141. 


142. 


143. 
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рш 


If equations ax? + bx +с= 0 (а,Ь, сє К,а #0) and 

2x2 +3x +4 = 0 have а соттоп root, then a : b : c equals: 
[Online April 9, 2014] 

(а) 1:2:3 (b) 2:3:4 (с) 4:3:2 (d) 3:2:1 

If the equations х2 + 2x + 3 = 0 and ax? + bx + c = 0, 

a,b,c є R, haveacommon root, thena:b:cis [2013] 

(а) 1:2:3 (b) 3:2:1 (©) 1:3:2 (d) 3:1:2 

х-5 


The least integral value о of x such that ——————— > 0, 
x^ +5х-14 


[Online April 23, 2013] 

(a) 02+30-4=0 (b) o2—5a +4=0 

(с) o2-7a + 620 (d) a?+5a-6=0 

The values of ‘a’ for which one root of the equation 

1) х+ 42 +а-8 = 0 exceeds 2 and the other is 
[Online April 9, 2013] 

(6) а>10 


(d a<-2 


satisfies : 


x? — (a 
lesser than 2, are given by : 
(а) 3<a<10 


(с) -2«a«3 


z- a = 2 , then the maximum value of |z| is equal to: 


РА 


If 


[2009] 


(а) J541 (b) 2 (Q 2442 (d 641 


144. 


145. 


146. 


147. 


The quadratic equations x? — 6x + a = 0 and 
? _ cx + 6— 0 have one root in common. The other roots 
of the first and second equations are integers in the ratio 
4 :3. Then the common root is [2009] 


(a) 1 (5) 4 (c) 3 


x 


(d) 2 


3329x417. 


Ifx is real, the maximum value of 15 [2006] 


3х2 49x47 


1 17 
(a) 4 (b) 41 (с) 1 (d) - 


If both the roots of the quadratic equation x? 2+2 
*tk-5-0areless than 5, then К lies in the interval 


[2005] 
(a) 6,6] (0) (6, о) (0) C 95.4) (d) [4.5] 


The value of a for which the sum of the squares of the 
roots ofthe equation x? — (a —2) x —a— 1 = 0 assume ће 
least value is [2005] 

(a) 1 (b) 0 


(с) 3 (d) 2 
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3 +іѕіп Ө 
4-1со80 
M (3 +isin Ө) х (4+1с050) 

(4-1со80) (4+icos0) 
As zis purely real 


(b Letz= » after rationalising 


3 
=> 3cos0+4sinb=0 = tan0-- 1 


cos0 
arg(sinO + icos0) = п + tan"! sinO 


af 4 1{4 
=m+tan = л –їап 
3 3 


(c) D(z-Re(z) 


CC-2Re(C)) 


40 BO 


Letz =x + iy 
ч Length of side of square = 4 units 


Then, |z-z| - 42 |2iy| 4 |y|-2 


Also, |z -(z -2Re(z))| = 4 
=> |2Re(z)|=4 2 |2x| 2 42 |x| -2 


а= ҹә? Бу? -4444-247 


2n. 


(© - -1+V3i=2-e3 and 1-i=V\2-e 


(4) 


in 


4 


(азарҮ" larp’ 
ыг Wan oc 
, (772 (up 1 


m (least) = 8, п (least) = 12 
GCD (8, 12) - 4. 


(b Letz =x, +i and 2, =x, +i 
w |z == Кед) 
> (х =)? +у? =x? 

=> ур -25+1=0 

|2, —1|= Re(z;) (5-1 «y; =x 
=> yz -2x, +1=0 

From eqn. (i) — (ii), 

У -y 20-х) =0 


nes (2281 
1 2 


T 
"arg(z, – 2) = — 
8(2|-22) 6 
[y =y) 
= tan! Уз! Л 
х=) 6 
A У 1 
= 
м-х 45 
FE NES = 
У + Ул V3 


лу +y = 24/3 > Im(z, +2) = 2-3 
(b Letz=x+iy 


2-1 


Then, =1 > 2+ (у- 1)2 


2+21 
х2+ (у+2)2 = -2y+1=4y +4 


2 


мм V+ V2 


Complex Numbers and Quadratic Equations M-35 


_ Hints & Solutions 


| 
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a-i ati 


(1-1+20(а +1) 2ai-2 


So а? +1 а? +1 
| -2 Ї | 2a Ї 4+4а2 
а а2+1) Ya +12 
41-42) 2 | 
=|2|= 40) 


(1+а2)2 ча? 


м-36 
2 24 2 
Еее 2: Since, it is given that | z | = - 
z=x+iy — IG 5 Then, from equation (1), 
2 2 
25 49 z7 
lz-3i|- ,J6+ 41 5 Уча? 
1 Now, square on both side; we get 
> [t3i-7 >1+a@=10>a=+3 
7. © z-x*iy Since, it is given that a > 0 a-3 
К+ [y| 7 4 10 Hc igs 
Then, z= (+i) _ 1+7 +2 2i 
(0, 4) a-i 3-i 3-1 
E 2 2 
zc Nx +y _ 283+) -1«3i 
Minimum value of = 10 5 
Н= 2/2 A 3, 
Maximum value of Hanon UR UE 5 
=4 
4 (0,-4) П. (c) Given|zo|-1 40) 
Е|е| 48,416 | 2) т 
and us (£]-2 441) 
So, |z| can't be 4/7. o; 2 
8. (c) LetRe(z)-xie,z-x- 10i 2 z 
2 
22-п= (21— 1) (22+ n) а. E Re{2)=0| 
(2x —n) + 20i= (21-1) (Qx + n)- 201) 
: : : —z0--zo 
On comparing real and imaginary parts, 
(2x +n) -40 22x папі 20 = 4x + 2n -20 from equation (i), 2200-1 [using zz =|z f] 
= 4x=~—40 and40=~40+2n (Zo)? =-1 > Zo -ii 
=>x=-10andn=40 
Е т E — 
Hence, Re(z) =— 10 from equation (ii), —arg(z) — argo = 2 arg(zo) => 
9. (b) Given equation is, |z- 1| | z- i| 
Hence, zw =-i 
=> (x-1)?+y?=x2+(y-1)? [Here, z= x + iy] 
> 1-2x-1-2y2x-y-0 12. © o- = > 509-5a0z =543z 
Hence, locus is straight line with slope 1. : 
(+i ati > TEE E T жк „ 
10. (а) ї----х-- 3450 


512|51,559-11 58-50) 


> 25(00-0-0+1)<9+2500+150+150 


20 
(= H - zz) 
Е "TE^ 2 
=> 16<400+400 > Bue cen RENT 


=> Re(o) >= 
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2-4 3z (22: 3n д0-0),275 0-0) 
= —— = Ї - е Ї е 
13. (a) Lett p 27-22, 3z 27 35 


118 purely imaginary number. 3 4 
-3X3 (eos(0 — 4) * isin0-4))+ 


1+7=0 
2—0 2-а 2 3 
T x 0 isin(0 
> MED ЕЙ 0 3 д!©°5‹ ф)-18Шш(9-49Ф) 
=> (z-oyz-o)t(z-o)z-o)-0 (2 3 й (2 3 à 
=| 2+ — |cos +1 sini 
=> zz -o^*zz-o?^-0 2 2 wm 2 0-9) 
=> zz-o-0 
2 2 25 2 9 ND 
> [F-at-0 212 г (0 арлын (0-9) 
=> 02=4 
- 16 3 5 
= Omi dEr- = 2<|21< 
14. @ |z,|=9,|z,-3-4i|=4 4 4 2 2 
z; lies ona circle with centre C,(0, 0) and radiusr, = 9 3--2isinO 
: : . . 17. (d) Suppose z= —— — — 
Z, lies on a circle with centre C,(3, 4) and radius r, = 4 1— 2151п Ө 
So, minimum value of | z, — z, | is zero at point of contact Since, z is purely imaginary, thenz * z =0 
Gen) 3+2isin6 3-2isinO 


1-2isinO 1+2isind — 


(3+ 2isin @)(1+2isin Ө) + (3 —2isin 6) А — 2isin Ө) 


‚2 
Ө; 1--4sin* 0 
-0 


. 3 | 3 
> тэ ЭРЭЭ 
4 2 
15. (b) Since,|z|+z=3+i 
тл 20 
Let z=a+ ib, then = ‚—, 
adici ur 
Д+2=3+1 Ja? +02 tatib=3+i т\л 2л 2л 
Now, the sum of elements in А B 
Compare real and imaginary coefficients on both sides 33 3 3 
18. (à -[-1&Rezzl 
b=1, үа? eb? +а=3 Supposez 2 x t iy => х2+у2=1.....(1) 
үа? +1 =3-a Now p= e BUE 
1-2 
a? * 1 — a? 9— ба 
1+ (1— 80) (x + ѓу) 
4 == | 
ба-8-а-- 1— (x * iy) 
Then, „_1+А- 89 (x+ iy) =x) iy) 


1- (x + iy)((1 х) iy) 


_ (4) ч- Пё ss 
Из) "749 73 | х(-380)0-3)-0-80) | 


| > wc 2..2 
16. (none) Let z, = re? and z, = re (l-x) +y 
3E;|- 4| 2 Зи, 7 4r; „i [0 +x 0-80) у- (- 89) у (1- х)] 
ИУ" 


к ——— — — RB 


As, wis purely imaginary. So, 22. 


19. 


20. 


21. 
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[a + x (1-80) 1— x) - (1-80) » | 
0-3) «y 
—(1-x)*x(1-8a)(1—x)-7(1-80)5? 
—(1-x)*x(1-8a)-x? (1-80) = (1 8х)у2 
=> (1—x)+x(1—8a) = 1 – 8а [From (i), x2 * 2 2 1] 
—1-8a-1 
>a=0 
лає {0} 
(b) Rationalizing the given expression 
(2 +3isin Ө)(1 + 2isin Ө) 
1-- 4sin? 0 
For the given expression to be purely imaginary, real part 
of the above expression should be equal to zero. 
2—6sin? Ө 
=> = 
1+4sin? 0 


Rew= -0 


б. 25822022 


| 1 | xí 1 
> sin0 —d »0-sin 
43 3 


(b ел = геі 


Imz? г? (sin 50) 
(х) — (sin Ө)? 


Consider 


(7 e? = cos0 +i 5110) 


16sin? 0 — 20sin? 0--5800 


sin? 0 


sin 50 


sin? Ө 


16870 


20870 — 5sino 
' sin? Ө 


sin? Ө sin? 0 
= 5 cosec^ 0 — 20 cosec? 0 + 16 


5 
is—4. 


minimum value of 
5 
(Imz) 


(d Weknow minimum value of |Z, + Z,| is 
1 

2-- 
2 


121-1251. Thus minimum value of is 


1 
21-5) 
2 


1 


1 
<|Z+—|<|Z|+— 
2 2 


24. 


Since, | Z [2 2 therefore 


23. 


(b Letz= 1+ ia, аЕВ 

22 = (1 + ia) (1 + ia) 

x + iy = (1 + 2ia — a?) 

On comparing real and imaginary parts, we get 
х= 1-02, у= 2а 

Now, consider option (b), which is 

у2 + 4х-4= 0 


(ay) + 401-02) -4 


LHS : y? «4x-4 


= 402-4-402-4 
=0=R.HS. 

Hence, y? +4x-4=0 
(с) Letz=x + iy 


2—1 
——— is purely imaginary means its real part is zero. 
2-1 


x+iy-i x+i(y Dx i( y +1) 
iy i x+i(y+l) x-i(y4l) 


м x? -2ix(y +1) + xi(y - y? -1 


x? +(у+1)? 
"= 2xi 
х2 +(у+12 х2 +(у+1)2 


for рше imaginary, we have 


x+y -l 

х2 +(у+12 > 

zm х2 +у2 = 

> (х+ й) (х= і) = 1 
1 

> x+y NES 


! 
and х *-W 


1 
Z+— = (x+iy)+(x-iy) = 2х 
2 
1 
2+ = is any non-zero real number 


(a) Consider arg 2) +arg | 22 ) 
Z4 2; 


= arg(z,)  arg(z4) +arg(z)) - arg(z;) 


= (arg(z;) + arg(zz )) — (arg(z3) + arg(z4)) 


. (22 =% &) 
EN 2 
24 = Z3 
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25. 


26. 


27. 
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(arg(z;) + arg(z;)) - (arg(z3) + arg(z3)) 


~ (arg(z;) --аг | ) 
arg(z3) = —arg(z3) 


= (arg(z,) - arg(zi)) — (arg(z3) – arg(z3)) 
-0-0-0 

(d) Consider the equation 

z)keR 


у= ис = k(l 


ур = И 


1-2 


Clearly 251 and is purely real 


adi 


> үр 2  WZz--WZzZ = w- WZ —Wz-Wzz 


> W-w|zP = wew|zp 


=> (w-wz)-w-w 
эр 8-1 (-Imwz0) 
> [| = 1арі z¥1 

-. The required set is {z : | = 1, z¥1} 
(c) Given|z|=1, argz- 0 


bk 


5 ag (1*2) = шог = arg (z) = Ө. 
1-2 7 
2 
(b Letz=x+iy, 2 =х-іу 
Now, z=1-—Z 
> xtiy-l-(x-iy) 


= 2х=| > yel 
2 
Now,|z|21 > х2+у2=1 = y?-1- 2 
3 


3-1 
= 2 + 5 (+ve since only principal argument) 
-43 


Hence, z is not a real number 
So, statement-1 is false and 2 is true. 


28. 


29. 


30. 


31. 


32. 


Now, = 


2=х2 у? + 2ixy 


(a Letz=x+iy > z 


1+22 14x 


y? + 2ixy (x? ээ? +1) + 2іху 
2iz 2i(x+iy) —— 
_ (x? у? t1)+2ixy —2у—2їх 

—2y + 2ix i 

2 


2ix—-2y 


-2y -2ix 
D -x( +y? +1) 
Ax? + у?) 


2 
JE ty 


— хо? ey? +1) 
a= 2,2 
2(x^ y^) 


Since, |2|=1 > da +y? -1 


> xty2=] 
x(14 1) 
a= 
2х1 
Alsozz1 = x-*iyzl 
2 А=(-1,1) 
(d Letz;=1+iandz,=1-i 


(1-0 0-7) 
z 1+7 ((+)(-) 


22 1-1 


-laf | к2|д||2|+ laf da 2: | 


= jaf +2? - 2 [laf «laf | 


(a) Let |ZE-[W|-r 
= 7= геї, W = rei? 
where 0+ ф=л 
W -re? 
Now, Z= тейт $ = reit x eit = — pei 
=y 
Thus, statement-1 is true but statement-2 is false. 
(b) Statement - 1 and2 both are true. 
Itis fundamental property. 
But Statement - 2 is not correct explanation for Statement - 1. 
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33. (а) Let z=x+iy 38. (à |2тоН2|о|Н2|оН2оЕ1 [=] 


lz-i [19 (0-02 + у? 2 Ge? + Arg(z o) = arg(z) + arg(o) 


х-0 Rez=0 =—arg(z)+arg@ = 


Е-1-Ї -4-э(х D «y =x" +(у—1)7 [^ arg(z) = - arg(z)] 


шанг 220--1 

ЦЕЙ = (41) + у =x" (y -1 39. (c) Given that|z—4|<|z-2| 
Letz=x+iy 

>х=-у 


—|«-4-*iy|«|G-2)* iy| 
= (х-4)2+у2<(х-2)2 «y? 
5 х2—8х+16<х2 —4х+4 = 12«4x 


Only (0, 0) will satisfy all conditions. 
=> Number of complex number z = 1 


34. © ОЧ 1o 1 = > х>3 > Re(z)>3 
i-1) (i-) -i-1 i+] 40. (b Let|z|-|o|-r 
2. = rel, о =r? where 0+ф=л. 


mm 


1 © >= pelt) = noit оф 44-00 —. үү 

35. (a) Giventhat 23 = p iq Eis цаг - P: 

"e | | [7 е''=—1 and © =ге 0) 

—z-p' +(iq) +3p(iq)(p +iq) 41. © Letz=x+iy 

: 3 26 3.2 3 

—x-iy-p -3pq' +1(3р 4-4) и zi|zf 

Comparing both side, we get DNE EDEN 
^x^ — y* + 2ixy 2 i(x^ y^) 


2 2 


x | 
“x= р? -3рд? = -34 ...(1) >x - у? = 0) and 2ху= х2 +y 
: : M 3 => (x-y)x-y)20 and (x-y 20 
and у= 4 -3p ge ed —3p^ ..(ii) >х=у 
Adding (1) and (ii), we get . —] 4 43i 
80) (1) weg 42. (a) Given that, а = Уз -0 
х y 2 2 x y 2 2 
Lbs) 24 -. + + 2-2 
р 4 Р ? Е У J 4) -nQ rof = а+ЬФ® = (440?) +40) = ac bo 
36. (c) Giventhatargzw-^ x > (o « 4(1- 9) 2 a- bo 
— arg z+argw=7 40) Й 
| | = (02 -49?? = ac bo 
+т=0>2=-фт 
vs 2 
Replace i by —i, we get [1+0 = -0 ] 
2:2... 4 
* z=iw>argz= rane —(-39^) =а+ро >90" -acbo 
>90 =a+bo (o? =1) 
> arg z=% +n-arg Z (from (1)) On comparing, a=0, b=9 
2 
>at+b=04+9=9. 
ТТЕ а 3 
С 4 ("от 0 
37. (b) Giventhat 43. (o) 3 3 
" 1+ cos — – іѕіп — 
1 (+i? 18 18 
1; =1 > 1-2 -1 : 
E ur 
е. -128Ш SIE ааг 58 | 
(үд y m 36 36 
po 12 (= ..x-4n; nel* 2cos? Шан” 
1-1 36 36 
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44. 


45. 


46. 
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3 

(сов? + isin 57. " Si 

`| 36 х = (cos isin =) 
cos 27 — isin 27 
36 


1 
3 79.3 
(b 3424-54 =3+6V6i 
Let 43. 64/61 = a +ib 


=> a? - b? 23 and ab 2 34/6 


= a? +0? = (а? -Ь?)? + 4a?b? =15 


So, а= +3 and p = 1 6 

JB eei = x ei) 

Similarly, 43 — 6 6 i = &(3 461) 
Im (\/3 + 6/6i — {3 — 646i) = 3246 


b) Leta=o,b=1+o@3+o°F..... 101 
а= (1 + c) (1 + e + о*+..... 0198 + 0200) 
(i-e) — @+n@-1 
(+0) d (62-41) 
(1+ o)(1— о) 
— - z =! 
1-0 


Required equation = x? (101 + 1)x+(101) x 1=0 


=> х2-100х-101-0 
(d ~ z-x-*iy 


z-1 (x -1) * iy 
2z+i (x +iy) +i 
(x -1) * iy 2x yt Vi 
2x+(2y4+)i 2х-(2у-1) 


Rel 2 m n ш 
22-1 (2х) +(2y +1) 


ЭРЭГ 7 
47. (9) 2 t 2 1 1|15:-40 
where o is imaginary cube root ofunity. 
Now, (1 + iz +z’ + iz’)? 

(1 + @—i@? + iw)? =(1+ о)? 


-(-e»--gl$--1 C^ 1070? -0) 


48. (а) 6+) =x+iy 

- [216 i3 + 18i(6+ i)] =х+ iy 
[216 — i108 — 18] 2 x * iy 
-216- i- 108i 18 2x iy 
-198— 107i— x + iy 

x=—198, y 2-107 

y-x--107 4198 =91 


. 5 . 5 
49. (a) -24| 4G 3 


= I(z)=0,Re(z)= 4/3 


Ш 1+iv3 
50. @ ын-| 288) 


{tens 5 14i 5 
1-iJ3 ) (i 3 

4 Бан 15 £) 
144431:(1-5/3 

Also, / = f tH) Ea 


ии. 
—-2—12/3) 11583 


Naw. ua (EN 25; | 
15345 У АЗ 


ВЕ) 


-. least positive integer п is 3. 
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54. (a) (1+@)’=A+Bo 
247 = ЇР E = 
51. (a) (33) ay Bo (0^2 92,92 = 02) 
242 -0 =A+ Bo 
1+ о=А+Во 
(1,1) >А=1,В=1. 
position (3,1) 55. (a) |2+1|=|2+4-3| < |2+4|+|-3 | x |3|]*|-3| 
|z+1| <6 |2+1|max = 6 
. 2 
56. (c) Given that w= шинж 
z—-i 
So new position is at the point 1 +i 3 
-2 
52. (а) |21222] = | w= E -1 BENZ 
2-222 |2-24| 22| || 
3 
2 eA 
=> Їл 222| -р 22| |: |= Ка Р 
=> (z-227)( -2z7)-Q-z2)0 — 2122) 
: 2 А Г). 
>  (z-2z7(2 -27;)2 QQ-z27,)2-Zz) => distance of z from origin and point (n J is same 
> (2121) — 22122 — 2742) +4227) hence z lies on bisector of the line joining points (0, 0) and 
=4 2212) 2217) t 212127 Zo (0, 1/3). . . . 
Hence z lies on a straight line. 
2 4,2 = 441 5 
= |а| +40 + 57. © | д+25 | = |5 |+ 122 | 2р and z, are collinear 
m гр 4 4 Г р о} -0 andare to the same side of origin; hence arg д — arg 2) = 0. 
58. © -(х-1748-0- (x-1) =(-2) 3 
2 2 
(212 -4)( - Iz.) =0 
—x-12-2or 20 or - 29? 
22| zl 
orx--1or1-29 01-202. 
2 
z =4 . 
1 59. (b Giventhat |2? - 1H 2 41-3122-18-(2-1) 
> 21| = 2 
| ЕР = zz] 
=>  Pointz, lies on circle ofradius 2. 2.2 Я л у. 
(2 -0(2 -1)=(Z +) (4-2) 27-2) 
2 =2 [xA I 
2 Z 2 2 
53. (а) =— "| - =a zz -z -7 41= 2777? 422741 
z-1 z-1 Z5) 20 
2 : > 22+227+22 =0 
=> Zzz—-z'-zz.z-z 4 
-| 2-2? =|? z-7? nd E piii 
— zis purely imaginary 
— |Z? (z-Z)-(z-Z)(z+Z)=0 60. (b) Let the circle be |z -zo| = r. Then according to given 


(2-2) -(2+2)}=0 


Either z—Z=0 or р? (2-2)-0 


Either z = Z > real axis 


or |22 =2+2 = 22 2-2 =0 


represents a circle passing through origin. 


conditions [zp ^ z,| - r t a 440) 

Ёр-22 "+6 41) 
Subtract (ii) from (1) 

we get |Z) — zi] [50 23| 7 a — b. 

-. Locus of centre Zp is |z — z;| -z — 2 

=а- b, which represents a hyperbola. 
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61. (а) a+P=64, ap = 256 Imaginary part ofu 
3/8 3/8 2х K)+x(2y+1 

a" В «+В 64 64 = Im(u) = o ) бу ) 

pS a (ору? (2595 32 х2-(у-К) 
62. (b) Let a and f be the roots of the given quadratic Веи) + Im(u) 21 

equation, 

| 2x? +2у? -2Ky y - К -2xy &2Kx  2xy + 
2x? 42x -120 0) => 2х У yty xy ху+х 
=x +y’ +K? —2Ky 

шин жо Since, the curve intersect at y-axis 

and 4o? +2а-1=0 [о is root of за 

eq. (i)] >y’+y-K(K+1)=0 

=> 4o? +204 20+ 28 =0 = B = -20(0 +1) Let y, and y, are roots of equations if x = 0 
63. (b) Let|x|=y then vypty,--l 


95? -18y 45-0 
—9y!-15y-3y45-0 
=> (8y-0DG8y-5)-0 


Lon? |x| Lor 
* 3 3 3 


1 
Roots аге += and += 66. 
3 3 
boe 
^. Product = 5 
64. (d) Leto and В be the roots of the quadratic equation 
7x) -3x-220 
3 E 
-.a-pb2—,ap-— 
P 7 b 7 
Now, 2 + 8 
l-a? 1-р) 
.. a-aB(a+B)+B 
1- (o? +B?) + (ap)? 
.. (04р)-08Ко-40р) 
1- (a. B +2аВ + (ap? 
3,2,3 67. 
- qo _ 27 
icc аа 16 
49 7 49 
баг а oe 
(x iy) - ki х+Ку-К) 


2x? +(у-К)2у+1 
х+(у-К)? 


Real part of u = Ве(и) = 


УУ =—(K* +K) 
^np-»)! = (144K? +4K) 
Given PO=5 >| у-у, |= 5 


= AK? +4K —24=0 = К =2 or-3 


asK»0, /.К=2 


(b Since a is common root of x? -x «21,20 and 
3х2 -10x +274 = 0 

-.3a? -10a +275, =0 0) 

3a? -3a +60 = 0 „GD 


-. On subtract, we get а = 3A 


Now, ap = 2^, > 34. B2 21. >В 


1 
9 


and 


a+ß=1 > 345 12A 


ay 29,234. у =9 Sy = 3 


PL ag 
A 


] 1 
(d а-0-2 and а+В=-р also gig 


=> p=2q 


Now С я С ; 
| 


маа LL ЕО 


71. 


68. 


69. 


70. 
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= 20- p?) [~ a7 +B? = (а +В)? -2aß] 
(c) The given quadratic equation is 

Q2 +1)x? -4х+2=0 

-.. One root is in the interval (0, 1) 

г. f(0)/()) <0 

> 2032 1-41 +2) <0 

>A? —424+3) <0 

(A-I(A-3) <0 — X efl, 3] 

But at à = 1, both roots are 1 so 7.51 

^X e(l, 3] 


(c) Since, a and В are the roots ofthe equaton 
5x?+6x-2=0 


Then, 502 +6a-2=0, 58? -6p-2-0 


502 +60 = 2 


55, + 6S; =5(a° + 3°) + 6(a° +В?) 


= (5a 6a?) + (58° + 68°) 
= a^ (5a? +69) +В“ (5p? + 6p) 
= X(a* 4 p^) = 28, 


(a) Lete*'-t € (0, о) 
Given equation 
8-8-42-1-1-0 


1 
2 Да = (0 
> t t—4 t E 
2.1 1 
t^t— t tt-|-420 
E | 211 ] 
1 
Lett* = 5y 
Q?-2)*y-4-0 > y+y-6=0 
у2+у-6=0 = у=-3,2 
1 
=> y=2 ix 2 


=> e&+e*=2 
x = 0, is the only solution of the equation 


Hence, there only one solution of the given equation. 


72. 


73. 


74. 


75. 


33 
(8) Since, 2х2 +(a—10)x+ ra 2a has real roots, 


D20 


U 


(a -10)? E 2a }20 


=> (a—10)?—4(33 –4а)>0 

=> а!-4а-3220 

=> (а-8)(а+4)>0 

=> a&-4uaz28 

=> ae€(-o,-4]v[8,o) 

(a) Let z= a+ if Бе the complex roots of the equation 


So, sum of roots = 2a =— b and 
Product of roots = a2 8? = 45 
(a+ 1)?+B?=40 


Given, |z+1|=2V10 

=> (04-18-02--5 

=> 20-1--5 > 

Hence, b = 6 and b? — b= 30 

(ф o=S5a+3 
p-5p-«3 

ps-5(a*p)*6-5(1)*6 


[^ В2= 45 – 02] 
2207-6 


[^ from x2—x-1=0,a+ В z A] 


а2-02-0-1-8-1 
02+ В3= 20+1+2р8 +1 


рѕ= 11 апар; 
рз = З апар» 
=2(1)+2=4 
D,*p4,-]2andp;-ll > р; р хрз 


® (k+1)tan? x-A2Xtan x & (k 21) 20 


АА. 


tan a + tan В = —— 
К-1 


[Sum of roots] 


К-1 
tan a.- tanp = —— 
p kel [Product of roots] 


У^. B 
k+l 2% X 
tan(a + В) = = = 
1:554 2 J2 
k+l 


2 a 
tan C cag 
A= 10. 
(b Given equation is, х2+ x sin 0—2sin 0-0 
a+ В = -sin and af =—2 sin Ө 
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80. (c) The given quadratic equation isx2— 2x +2 = 0 


12 | pl2 24 24 
= = X 
(а Ep Xa-B „а. Then, the roots ofthe this equation аге 2314 гав, 
5 |a-Bl= (a+)? -408 = Vsin2 0+8sin0 
” a 1-1 (Q-)? . 
(o)? ^ (2510? 2? ud Iri p 
" (a-p) ѕіп!2 0(5іп0-+8)2 (sin0+8)!? 5 
a l-i (l-i) T O 4; 
X T= = = ик 
76. (d Let2*-1=t or B 141 1-72 i So, В 
5+|г|=(@+1)(@—1)=||=—6 
Улепг»0,2-1-6-0-21-3ог-2 ay | 
| Now | = | 2-12 ()'-1 
ї=— 2 (rejected) В 
When ż <0, 2+1 6= 0 > t-—3 ог 2 (both rejected) => nmustbeamultiple of 4. 
г. 2-1=3>2=4=>х=2 Hence, the required least value of n = 4. 
77. (4) Since 2—./3 isa root ofthe quadratic equation 81. (b) Letroots ofthe quadratic equation are о, p. 
2 2 
х^+рх+а=0 | _ а : i a BL 
^2 43 is the other root Given, A= B and = B à 
= x? + pxeq2[x-Q-A3)[x -Q 3 43)] (0-8) — 208 
= 1.) 
a 
-x! Qe Sx - Q3 + (2? - 8) P 
2 The quadratic equation is, 3m2x2 + m(m — 4) x - 220 
=х”-—4х +1 
Now, by comparing p =—4,q = 1 «+В= "чс = = апа =: 
-эр2-44-12-16-4-12-0 m ý " 
А Put these values in eq (1), 
78. (c) Sum of roots = 7 7 же? 
ч sum of roots is greatest. г. m=0 | 3т | 
Hence equation becomes x? - 3x + 1 = 0 2 =3 
3m? 
Now, а+В=3, of -1—|-a.-B|- V5 
> (т-4)2=18 = т=4+ Jig 
e? 8-е - m (a? 8 +в] /5(9 1)- 8/5 
Therefore, least value is 4 — V18 24-342 
79. (d) Let Jy =a 82. (d) Leto and В Бе the roots of the equation, 


(a2 + p2)9 2g? _ (a. p)? 


given equation will become: 
[а-2|+а(а-4)+2=0 
=> |a-2|+a*-4a+4-2=0 
=> |a-2|*(a-2-2-20 
Let | a— 2| =y(Clearlyy > 0) 
=> yty?-2=0 


=> y-lor-2 (rejected) 

=> (а-2|-1-»а-1,3 

When Jy =1>x=1 

When Jy =3 =х=9 

Hence, the required sum of solutions of the equation 
=10 


81x? + kx +256 =0 


І 
Given (a)? = В => о = f? 


25 
Product of the roots = PE 


256 
(oXB)- = 


4 
4 4 64 
> 8-13| zuo —0- 


k 
`2 Sum ofthe roots = -RI 


а и 


86. 


83. 


84. 


85. 
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=> k=-300 

(d) Consider the quadratic equation 

(c —5) x2 -2ex + (c—4) =0 

Now, f(0),(3) 0 and f(0).(2) <0 

=> (c—4) (4c - 49) > 0 and (c — 4) (c—24) <0 


49 
> ce(—o4)u (3. J andc e (4,24) 


49 
=> ce (2.24) 


49 
Integral values in the interval FE 24 | are 13, 14, ..., 23. 


S= {13, 14, ...,23} 
(d) The given quadratic equation is 
х^+(3—))х+2 =), 
Sum ofroots = a+ В = А-3 
Product of roots = ag = 2—5, 
o? + В? = (a+ B? -2op 
-(A-39-2(2-X) 
=12-4),+5 
= (^.—2)2+1 
For least (o2 + В2) X = 2. 

(a) Consider the equation 

х2+2х+2=0 

—2+./4-8 | 
х= E IE --151 
Let а--141,8--1-1 
o5 + В = (C1 4 j)I5 + (—1—1)!5 


|) (877) 


15 1457, -145т, 
-(v2) e 4 че 4 | 


--2(0) --256 


87. 


88. 


89. 


(а) The roots of 632— 11x - о = 0 are rational numbers. 


Discriminant D must be perfect square number. 
D-(-11-4.6.a 
-121-240, must be a perfect square 
Hence, possible values for о аге 
0-3, 4, 5. 
-. 3 positive integral values are possible. 
(b Given quadratic equation is: x? — mx +4=0 
Both the roots are real and distinct. 
So, discriminant B? —4АС> 0. 
т?—4.1.4>0 
(m—4) (m+4)>0 
ТЕ (-=,-4) 7 (4, ©) (i) 


Since, both roots lies in (1, 5] 


—m 
== еб) 
=> тє (2,10) .(i) 
Апа 1. (1-т+4)>05т<5 
me(-e,5) (ï) 


29 
And 1 сан a aa 


29) _. 
55 


From (i), (ii), (iii) and (iv), m e (4, 5) 
(a) ` 20 is aroot of quadratic equation 
х2+х+1=0 

Zy = Gor? 520 = 1 

2=3+ 612081 - 3ї ду? 
=3+60602,)3)7- 300,3)! 
=3+ 6i-3i 
=3+3i 


3| т 
arg(z)tan!\ 3] 4 


х+р+х+а 1 
(x+ p)(x 


Qx-* pt q)r=x° + pxt qx- pq 
x2 + (p+q—2r)x+pq—pr—qr=0 
Let a and В be the roots. 


2 
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91. 


92. 
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зхатрз--(рт4-27) 4410) 
& ap = pq— pr— qr .... (И) 

.. а=- В (given) 

-. ineq. (1), we get 

=> -(ptq-2r)-0 

Now, o? + В? = (о + p - 2o 


... (iii) 


q? + 4r? + 2pq — Apr — Aqr — 2pq + 2pr + 24" 
+ q? + 472 — 2pr —2qr 
q*t*t2r(Qr-p-q) 
0 


... (from (iii) 


(b Here, 9x2+27x+20=0 


—b £ Jb? — дас 


2a 


-27 £427? -Ax9x20 


2x9 


XS 


Here, A is an obtuse angle. 


/. tan Á = бей 4-1-3, 


Hence, roots of the equation are sec A and tan A. 
(b Astan A and tan В are the roots of 3x2 — 10x —25 — 0, 


10 
tan А+ tan В E 


1— tan A tan В 1:25 


10/3 5 
28/3 14 


So, tan (4 + B) = 


95. 


Now, cos2 (А + B) 2—1-- 2 cos? (А + B) 
_ 1- tan? (A+B) 
1+ tan? (4-8 


2. 3sin? (А + B)— 10 sin (А + В) cos (А + В)—25 cos? (А + В) 
= cos? (A + B) [3 tan? (А + B) 10 tan (А + B)—25] 


196 
— cos? (4-8)- а 


_ 75~700- 4900 196 5525, 196 _ 
196 21 196 221 


(d) Ifa and- 1 are the roots of the polynomial, then we 
get 


25 


fG)o2x?* (10-a)x-a. 


f(1)7 2-2a 


2)? —2 (pq -pr — qr) .... (from (i) and (ii) 93. 


94. 


221 96. 


and f(2)=6-3a 


As, f(1)+fQ)=0 = 2-2а+6-3а=0 > a 


Therefore, the other root is 5 


(b о, B areroots ofx2—x+1=0 


a = —o and B=-0* 


where œ 15 cube root of unity 
0191 + [8107 = (—)101 + (gy 107 


- [a +8] =-[-1]=1 


n 
(а) We have, У Gr-D(x +r) = 10n 
1-1 


n 
У (х2 +хг+(г-1)х +12 –т) =10а 
г=1 


Qr -1)x +1(7–1)) = 10n 


у 
E 
>, 


1 
? (193-57... Qn-1)]x 

+ (1.22.34... t (n 
“(1-1) 044) _ 
| = 
;, п^—31 


| 0 
Хе + пх 3 


Let a and a. + 1 be its two solutions 
(- it has two consequtive integral solutions) 
=> a-t(atl)--n 


U 
Я 


1)nj-10n 


24n2x 10n 


tel . 

> a= 2 40) 
n? -31 Н 
Also a (a+1) = 41) 


3 
Putting value of (i) in (1), we get 


Еа Ез 
2 2 3 
n?-121 >n=11 
(с) (х-1)(52-5х-50)-0 
=> (х-1)(х-10)(х-5)-0 
=> x=1,5,-10 
Sum--4 
(с) Let р(х) = ах2+ bxc 
р(0)-1-»с-1 
Also, р(1)-4 & р(-1)- 
=> atbtl-4&a-b4 
=> atb-23&a-b-5 
=> a-4&b--l 
p(x)=4x?-x+1 
p(b)=16-2+1=15 
p(-2)=16+2+1=19 


"s  — ЕЕ 


100. 
97. 


98. 


99. 
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2 
(c) (х2- 5x4 5)* +4x-60 _ 1 
Case I 
—5x +5= 1 and x? + 4x — 60 can be any real number 
>x=1,4 
Case П 


—5x t 5 2—] апах? + 4х — 60 has to be an even number 


>x=2,3 

where 3 is rejected because for x = 3, 

х2 + 4x — 60 is odd. 

Case III 

— 5х +5 can be any real number and 

x?+4x-60=0 

=>x=-10,6 

=> Sum ofall values of x 
—10+6+2+1+4=3 


(а) 42х41-425-1-1  .. (i) 
2x-142x-1-2N4x? -1 =1 
4х-1-24432-1 


16х2-8х-1-16х2-4 
8x=5 


ууу y 


0 


х= c which satisfies equation (1) 


8 
3 
So, 443? -1 7 4 


moss = E 


a= 3«J11,8- 3-11 
= (o po] PED 
(3+ Jn)" (3 мп)" 2(3-/1| +2(3 Уп)" 
fef 6-я 
(3+ Jn. [om -2]+(3- м [2-(- 4r | 
| aee -e-mp' 


(3-1) (o1 ri -2) (3-1) (279-1641) 
Т) 07) 


6(3-/1| - (5-41) E: 
Је т]: 


=3 


101. 


102. 


103. 


(0) (а—1) (х4+х2+ 1) +(а+ 1) (х2+х+ 1)2=0 


= (а 1) (х2+х+ 1) (х2-х+ D) + (a+ D) (х2+х+ 1 


(х2+х+ D Ка D (х2-х+ 1) +(at 1) (х2+х+ 1)] 
=> (х2+х + 1) (ax? +х+а)= 0 
For roots to be distinct and real, a 0 and 1 — 4a? > 0 


1 
—azÜanda?« 4 


-т-,0|410,- 
ав (1,0) (1 


(b a=2+3i;B=2-3i, y=? 


d 
аВу = = sinc product of roots = 4 
a 


13 1 
4+9 =— 
= (449)¥=> = 1=5 


(с) Consider —3(x - [x] 2 +2 [x - [x]) + a2 =0 


=> 3{x}2-2{x} -a?=0 (их = 
> зе] hano 
= а =з -2) 
1/3 
-1/3 2/3 


Now, {x} €(0,1) and 2: а? «1 (by graph) 


Since , x is not an integer 
a €(-1,1)- {0} 
> а e(-1,0)U (0,1) 


(a) Consider 43x? 4x 45 2 x -3 


Squaring both the sides, we get 
3х2 +х+5= (х – 3)? 


=> 3х2 +х+5 = х2 +9-6х 
=> 2х2 +7х-4 = 0 

=> 252 +8х-х-4 = 0 

=> 2х(х+4)-Кх+4) = 0 


0 
0 
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> 8 orx =- 4 
2 


1 
Pork пай 


L.H.S. + R.HS. of equation, 43x32 4 x £5 ^x – 3 
Also, for every x є R, LHS # RHS of the given equation. 


-. Given equation has no solution. 


© х2-рх-3|-4-0 


(2х-3) if I 
[2х — 3| = 3 
-Qx-3) Шох«2 


сан x^42x-3-4 =0 


x27 +2x-7=0 


t+ —2-+ 
Ма 244428 | _ 220 


2 


3 
Here x = 242 -1 22-1 <3} 


f 2 
Or 2 


x2-2x 43-420 
=> x7-2x-1=0 


2+./4+4 22.02 
x= = = 


2 2 


Here x = 1-42 {a-va)<3} 


1547 


Sum of roots : (24/2 -1)+ 0-2) = V2 
@ x^?-442k4x4 2:7 * -1 =0 
or, x? -442kx * 2k^ -1 = 0 


о +В = 44/25 and а.В = 244 — 1 
Squaring both sides, we get 


(a + B = (4V2k)* = o2 + В? + 2aß = 3242 
66 + 2ap = 32/2 

66 + 2 (244 — 1) = 3212 

66 + 4k4 — 2 = 3242 => 4k4 – 3242 + 64 = 0 
ог,  — 8 + 16 = 0 = (K – 82 + 16 = 0 
> (2-4 (2-4) = 0 = 02 = 4, k = 4 
= к= + 2 

Now, a? + B? = (a + В) (a? + В?— a) 


- à? + B? = (44/25) [66 – (2k4 — 1)] 


Putting k = — 2, (k = +2 cannot be taken because it does 
not satisfy the above equation) 


-. a? + B? = (4¥2(-2))[66 -2(-2)* -1] 
o? + B3 = (-8/2) (66 — 32 + 1) = (-8V2) (35) 
a3 + B3 = 28042 

1 1 


106. (a) Let — and — be the roots of ах «bx «1-0 


Va УВ 


a 1 Кав) 
Va "JP E Jap ) 


x(x +b°) + (а? -3abx) = 0 
> »+4+(6-3ab)x+a° = 0 


Putting values of a and b, we get 


Е +|(-va-+ vB) (Jag) (Ме 4B) «np? zo 


— a? +8972 + 3 Jap (Vou + J) зова + vB) |х+(оВу? -0 


— x2 (03/2 -p?yx | о3/2 3/2 = 0 


Roots of this equation аге o. В 2 


107. b) Given o? + В3 =—pand of 7 q 


2 2 
Let в and P be the root ofrequired quadratic equation. 


5 a? B од -p 
o += = = 
В а ар 4 


2 2 
a 
and — x B- -ap-q 
a 
Hence, required quadratic equation is 


x? een 
4 


> x? +®х+а=0 = gx? + px + q2=0 


108. (c) Given quadratic eqn. is 


3 
x + prt =0 


кв —— — OU 


109. 


110. 


111. 
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Now, given | a—B | = V10 
—a-p- -/0 
=> (a-B)-10 > a2+ g?-2ap-10 
> (a B —-4of - 10 

2 3p 2 
—pt-4x а =10 => р--3р-10=0 
=> p=-2,5 => рє {– 2,5} 
(c) Given equation is 
2-42|241|-1-0 
put z= x + iy in the given equation. 


(x + iy)+ V2 |x+iy+1|+i=0 


=> хүйн | oen? ey eio 


Now, equating real and imaginary part, we get 


x2 JD? + y? 20 and 


у+1=0 => у=-1 


3274.2 (х +1)? +E)? =0 (з y= 1) 
=> J2 J+? +1=-х 


=> 2[(x + 1)2 + 1] =x2 
=>х?+4х+4=0 
>x=-2 


Thus, 2--2-4-1) > |z|- 5 


(c) Given quadratic equation is 
pO*qxtr-20 440) 

D = q? – Арг 

Since a and В are two complex root 
"P-a-lB-lal-iPlI-le] (1999) 
Consider 

la] + |B] = lo] + [0 (- [Bl = la) 
-2(0|»2.1-2 (210121) 


Hence, |a| + || is greater than 2. 

(d) Given equation is 

x2— (sina. — 2)x – (1 + sina) = 0 

Let x, and x, be two roots of quadratic equation. 
<. x; +x, = sina, — 2 and xix, = – (1 + sina) 

(x, 1 ха)? = (sina. — 2)? = sin2a+4—4 sina 


> x? +2 = sin? a+4—4sin a – 2х1 хо 


sin2a + 4 —4 sina + 2 (1 + sino) 
= sina - 2 sina +6 440) 


112. 


113. 


Now, By putting 


a=", a= =, «= T and a=% in (i) one by one 
6 4 3 2 
PN PEU 
We get least value of xf + x5 at 5 


n 
Hence, & = 2 


(D (4—2) x7 + 8x+k+4=0 
Ifreal roots then, 
82 4(k 2) (k+4)>0 
=> #+2k-8<16 

=> i? + 6k-4k-24 <0 
=> (k+6)(k—4)<0 

> -6<k<4 

If both roots are negative 
then aß is +ve 


> 


+4 
л; >0 >k>-4 


> k+4 
Roots аге real so, -6<k<4 
So, 6 and 4 are not correct. 
Since, k > 2, so 1 is also not correct value of k. 
2-3 
(d р(х)=0 
> f(x)=g(x) 


> ах +Ьх+с= ах? +bhx+c 


Also >0 >k>2 


— (a—a,)x* +(b-b,)x+(c-¢,) =0. 


It has only one solution, x =— 1 


=> b-bh-a-ajtc-e 4.0) 


ЭНЭ) р) 


Sum of roots 
(a-a) 


b-b 


Xa-a) 


=> 
= b-h =2(а-а) 441) 
Моур(-2)-2 

> fC2)-gC2)=2 

=> 4a-2btc-4a,*2b,-c,-2 

=> 4(a—a,)—2(b—b,)+(c—c,)=2...(iii) 
From equations, (1), (ii) and (iii) 


(5-5) =2 


1 
а-ар-с-с 
1 1 

2 
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Complex Numbers and Quadratic Equations M-51 


Now, p(2) = f(2)-g(2) 
-Ча-ара-а) 0-0) 


-8-8-2-18 
(a) Letthe correct equation be 


ax’ +bx+c=0 


Now, Sachin’s equation 


ax? - bx *c'20 


Given that, roots found by Sachin's are 4 and 3 
b 
> --=7 
а 
Rahul's equation, ax) +b'x+c=0 
Given that roots found by Rahul's are 3 and 2 
c 


> —=6 
a 


NO 


(i) 


From (i) and (ii), roots of the correct equation 


x? 7x 46 — 0 are6 and 1. 


(c) Since both the roots of given quadratic equation lie 
in the line Re z= 1 i.e., x = 1, hence real part of both the 


roots are 1. 

Let both roots be 1 + ia and 1 — ia. 
Product of the roots, 1 + a2 = В 
"w^ $127 

“B21 = 7 Ве(1, о) 


К 1-41-4 
(b) х-х+1=0 —x- 2 
145i 
x= 
2 
antep 5 
2 2 
8-1 A3 
sos 
а2009 4 82009 _ (022009 + (. 2009 


--o?)-o-1 
(b) Given that roots ofthe equation 
bx? + cx + a = 0 are imaginary 
c?—4ab <0 О) 
Let y 3Ь2х2 + 6 be x + 2c? 
=> 3022 +6 Бсх+2с2-у=0 


As xisreal, 020 


=> 36b%c?-12 b? (2с2-у) 20 


118. 


119. 


120. 


121. 


> 1202 (3с2-2с2+у) 20 [-t?20] 

> с+у>0 > y>-c? 

But from eqn. (i), c? <4а6 or — c2» — 4ab 
we get y »— c? > — 4ab 

=> y»-4ab 

(c) Let o and В are roots of the equation 

х2 +ах+1=0 


a + B =-аапа of =1 


Given that [о – p | <\/5 


= +В)? - 4af < V5 


(^ (a-p? = (a +B)? -4o5) 


— Na? -4 «45 => а2-4<5 


а2-9<0 > а2<9 5 -3«a«3 
=> асе (-3,3) 


(c) Given equation is x? -2mx +m -1=0 


э (x-m)? -1=0 


=> (х-т-1(х-т-1)-0 
=> х= т-1,т+1 
т-1>-2 and т+1<4 
=> т> -1 апі т<3 > -l<m<3 


(b) Given that х + pr+q = 0 


Sum of roots = tan30? + tan15? = —p 
Product of roots = tan30° . tan15? =q 


tan30°+ tan15° - 
"T ап30° + tan15 р 2] 
1-tan30?.tanl5? 1-4 
p-l-q > q-p-l 


(d) z?+z+1=0 > Z=0 ог o? 


1 
So, z+—=0+0" =-1 
2 


2 


[г 


EDIT =0] 


o=1] 
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"s ————— ӰСАСҢСҢ)У тј 


1 
and zf +—=2 
2 


-. Thegivensum = 1+1+4+1+1+4= 12 


122. (b) tan (2) ,tan (2) are the roots of ax? +bx+c=0 


x 
РО-2 
[0-3 
_В 
ыы .b a-c 
[ee a a 
a 


123. (d) Let a, a + 1 beroots 
Then a+ a + 1 = b= sum of roots 
a (&+1) =c= product of roots 
b? —4c = (2a +1)? —4a(a +1) 21. 
124. (d) Given that 4 is а root of x? + px+12=0 
=> 16+4p+12=0> p=-7 


Now, the equation x? + px+q=0 


has equal roots. 
<.. D=0 


2 
4q=0>q=—=— 
= р q q 4 4 


125. (c) Let the second root be a. 


Then a *(1- p) = -pa--1 
Also a.(1— p) -1- p 
>(a-Dd-p)=0> р=1[-9 = –1] 


-. Roots are а = -1and1- р= 0 
126. (с) Given that 


x? —3|x|+2=0 >|x -3|x| 220 


— (x| - 231 -1)-0 


> | 12-5х-2142 


г. No.of solution = 4 


127. (b) Let one roots of given equation be a 
г. Second roots be 2a then 


1- 
at+2a=3a = > 38 
а – 5а +3 


1—3a 
3a? -5a +3] 


0-5 


NO 


2 


a? —5a43 


1 (1-3ay 2 
2 2 pa 2 
9 (a^ —5a 3) a^ –5а+3 


(1320)? _ 
(a? — 5а +3) 


апа 02a. - 2a? = 


[from (1)] 


= 9a? —6a+1=9a? —45a 4 27 


> 392-26 a 


128. (d) Given that Z? c aZ +b=0; 
21 tZ, =—-a & Z1Z5 -b 
0, Z,, 2> form an equilateral triangle 
MP 2 ee 
“ 0°+Д +257 -0Z *Z.Z,t25.0 
(for an equilateral triangle, 
Zt #7 Ed Ee 
= ae 4 = ZZ 
=> (Z-Zy-3ZZ2, 
hu =3Ь 
129. (а) p*q-7-p-q-2p 
and pg -q > q(p-1)-0 
=> q-0orp- 1l. 


Ifq =0, then p =0. 
or p = 1, then q =-2. 


9 
130. (a) Product ofreal roots = LT S 0, VteR 
а t 


г, Product of real roots is always positive. 
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(a Let a and f are roots of the equation 
x2- ax + b = 0 and y and 8 be the roots of the equation x? 
+ bx t а= 0 respectively. 

„. а+В=-а, «В = band y*6-7—b,y 67a. 

Given |а – | - |y- 8| > (a- B? = (y- 8? 

=> (at B? - 4ap = (y+ 8? - 4y6 

=> a 4b - I2 — 4а 

=> (a? — 2) + 4(a- Б)= 0 

>at+b+4=0 (ag b) 

(а) Given that a? = 50 —3and [2 = 5p —3; 

=> а & В are roots of equation, x? = 5x — 3 

orx?-5x 43-0 

/. а+В =5апа ap-3 


5 p 


Thus, the equation whose roots are p and — is 
a 
В 0 


Q 
8-48.8) 88. 
В а/ oap 


ео 


aß 
ог 3x32- 19x 4320 


P 


(c) 

Q 5 R 
APQR is possible if 
54:59:57 
=> 1+г>? 
=> r-r-1<0 


Е aS ey 
> 177579 "575 | 


(229 “= 
= re 


2 * 9 


4 2.9 9 


7 (—/5+1 48-41 7 
€ me 


(а) ax?-2bhx 45-0, 
If о and a are roots of equations, then sum of roots 


2b b 
20=— => a=— 
a a 
2 5 b? 
and product of roots =0 = 2^ 
a a a 
=> b=5a (a#0) (i) 


135. 


136. 


For х2-25х-10-0 
at+B=2b 
and аВ=-10 


(ii) 
(iii) 


b 
a = is also root of x? -2bx — 10= 0 


=> 12-2052-1042-0 
Byeqn. (i) > 5а-1042-1042-0 
=> 20a*=5a 


К 
а= —and b^ => 
zi 4 4 


a? - 20 and В? = 5 

Now, 02+ В2= 5 +20= 25 

(b) Let, the roots of the equation, x? + (2 — A) x + (10 2.) 
= 0 are a. and В. 

Also roots of the given equation are 


A-2544-4X4-32 40444. X-2t4A? -36 


2 2 


The magnitude ofthe difference ofthe roots is ! 2-3 7 


0-2) 3(.-2)0? -36) 
4 4 


So, œ? +B? = 


_ (A - 2) (A? — 4% — 104) 
4 
As f(A) attains its minimum value at À = 4. 
Therefore, the magintude of the difference ofthe roots is 


= (А 2) (А-А -26)=f (А) 


li J20 |= 245 
(b |2—(3— 20) | < 4 represents a circle whose centre is 


(3, — 2) and radius — 4. 
|z|=|z—0 |represents the distance of point ‘2’ from origin 
(0,0) 

y 


| | 
SS І 

Suppose RS is the normal of the circle passing through 
origin ‘O’ and С is its center (3, — 2). 

Here, OR is the least distance 


and OS is the greatest distance 
OR = RG - OG and OS= OG + GS 440) 


137. 


138. 


As, RG 
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"s ЕЕ 


=GS=4 


OG= 432+ (-2)? = fo +4 = 3 
From (i), ОК = 4 – 4/13 and OS= 4+ 4/13 


So, required difference = (4 t 4/3 ) - (4 - 413 ) 


= 413 +13 = 2413 


(c) x? +bx-1=0 common root 


x 


Putx= 


2 x+b=0 


b+1. á 
bo 1 1n equation 


2 
(=) Ёл)? б 
b-1 b-1 


(b-- 1? + (+ 1) (b- 1) cb (b- 1? -0 


52-1425-12-1-5(22-25-1)-0 


2b? + 2b + b3— 2b? + b=0 


53--35-0 

b(b? +3) =0 

52--3 

b= £i 

Ib. - 3 

(d) We have 

ғо) = х? t 2bx 4 2c? 


and g(x) = x? —2сх+ b? (x R) 
>f) = (ав) 202 2 


and g(x) = —(x+ cy, +b? c 
= 2c? — b? and oux b+ с2 
Given : min f (x) > max g(x) 


Now, f. 


min 


> 2? -b s b +c 


2 


> с2 > 2b? 


= |e] > |b] V2 


Ka 


(8) 
ABE 2 4 
= 55} 


С 
> 


»42 


є(/2,ю), 


. (a) 


139. $) Let a, В be the common roots of both the 


equations. 


For first equation ax? +bx+c=0, 
we have 


a+p=— 44) 
а 
c " 
a.p = — .. (il) 
a 
For second equation 2x? +3x+4=0, 
we have 


eife Gi) 


а. В = (iv) 
Now, from (i) & (iii) & from (ii) & (iv) 


2 
1 


3 
Therefore on comparing we get a = 1, b = 2 &c-2 
putting these values in first equation, we get 
x +ух+2= 0 or 2х? +3х+4 =0 


from this, we get a = 2, Б = 3; с = 4 
ога: Р:с=2:3:4 


. (а) Given equations аге 


х2+2х+3=0 4440) 

ах? + bx +c=0 00) 

Roots of equation (i) are imaginary roots in order pair. 
According to the question (ii) will also have both roots 
same as (i). Thus 

a b c 

10 3 99 

=> a=h,b=2h,c=3Xr 

Hence, required ratio is 1 : 2 : 3 


x-5 
x +5х —14 
=> х?+4х-9<0 
=> @=—5,—4,—3,—2,—1,0,1 
a = — 5 does not satisfy any of the options 
= 4 satisfy the option (a) a2 + 3a 4-0 


>0 > х2+5х-14<х-5 
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(© x2-(at1)x+a2+a-8=0 
Since roots are different, therefore D > 0 
=> (а + 1)*-4(a2+a-8)>0 

=> (а-3) (3а+1)<0 

There are two cases arises. 

Case I. a—3 >0 and3a+1<0 


=> a>3anda< E 
Hence, no solution in this case 
Case IL: a—3 <0 and3a+11>0 


11 
>a<3anda>- > 


3 
11 
5 =з “953 = -2<a<3 
(a) Given that | z-—|-2 
2 
4 4 4 4 
|z| = |2--4 2 | 
2 2 2 |z| 
> |z] <24 4 
Я 


> (Iz]|-a«45) (1:|-0- e 


+ = + 


(i- Js) (+5) 
> (-4544) < |z| (4541) 


=> |z|max=v5+1 
(d) Let the roots of equation x? бх + a = 0 be a and 4 
p and that of the equation 
x? -cx + 6=0 bea. and 3 p .Then 
a+4B=6 ...(1) 40 В=а ...(ii) 
and a+3B=c ...(ili) 3a B=6 ...(iv) 
=> а=8 (from (ii) and (iv)) 
7. The equation becomes x2— 6x +8 = 0 
=> (x-2)(x-4)=0 
— roots are 2 and 4 
=> а=2,В=1 .. Common root is 2. 


8 


145. 


146. 


147. 


3x? +9х+17 
© у= sed 

3х2 +9х+7 
3x7 (у -1) +9x(y –1)+7у-17=0 
D20  xisreal 


81(y -1? –4х 3(у -D(7y -17) 20 


> (y-D(y-4D) <0 => 1<у<41 
-. Max value of y is 41 
+ = + 
-8 Ї Ї 
1 41 


(c) Given that both roots of quadratic equation are less 
than 5 then (1) 


Discriminant » 0 
42-402-1-5)»0 


42—42 —4k + 20>0 
4k<20>k <5 
(0) р(5)>0 


=> f(5)>0;325-10k+h2+k-5>0 
>k? -9k+20>0 
=>k(k-4)-5(k-4)>0 
=> (&-5)&-4)>0 
+ = + 
-00 | | © 


4 5 
= ke(-9,4)U (5, 5) 


Sum of roots 
„гушы ee Е 


(ii) 3 
NR аа 
2а 2 
>k<5 
The intersection of (i), (11) & (11) gives 
КЕ(-®,4). 


(а) Given equation is х2 —(а-2)х-а-1 -0 
а+В = а-2; а В = -(а+1) 
PP AM 2 
a^ + p^ Z(a-p)^ -2ap 
= а? —2а+6=(а-12 +5 
For min. value ofa? + В2, а-1=0 
=> а=1. 


Solution of Linear Inequality and 
System of Linear Inequalities, 
Representation of Solution of 
Linear Inequality in One Variable 

! on a Number Line, Representation 
| TOPIC МИ of Solution of a Linear Inequality 

1 and System of Linear Inequalities 
in a Cartesian Plane, Equations and 
Inequations Involving Absolute 
Value Functions, Greatest Integer 
Functions, Logarithmic Functions 


The region represented by {z=x+ iy € C :|z| Ке(2) < 1) is 
also given by the inequality: [Sep. 06, 2020 (1)| 


2 3 
(b у e 


(a) y >2(x+1) 


© y sxez @ y zx 


Consider the two sets : 

A={m e В : both the roots ofx2— (m+ 1)x+m+4=0 
are real} and B = [- 3, 5). 

Which ofthe following is not true? [Sep. 03, 2020 (1)| 
(a) A-B =(—œ, -3) U (5, o») 


(5) 408 = {-3) 
(с) В-4= (3,5) 
(d AUB=R 


ТА = {x eR: < 2} and 
B= {x ER: х-2|>3}; then: [Jan. 9, 2020 (ID] 


(а) ANB=(-2,-1) (b B-A-R- (2,5) 
(© AUB=R-(2,5) (d) A-B-[-1,2) 


Let S be the set of all real roots of the equation, 
3(3*— 1) +2 = |3*— 11+ | 3? — 2]. Then S:[Jan. 8, 2020 dD] 
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(a) contains exactly two elements. 
(b) isa singleton. 

(c) is an empty set. 

(d) contains at least four elements. 


Al the pairs (x,y) that satisfy the inequality 


Wsin? x-2sinx 4 5. <1 also satisfy the equation: 


4sin? y 


[April 10, 2019 (1)| 
(a) 2|sin x|=3sin y (b) 2sinx=siny 
(c) snx=2siny (d) sin x-|siny | 
The number of integral values ofm for which the equation 
(1 + my? - 2(1 +3m)x+ (1 + 8m) = 0 has по real root is : 
[April 08, 2019 (П)] 
(a) 1 (b) 2 
(c) infinitely many (d) 3 
The number of integral values of m for which the quadratic 
expression, (1 + 2m)x?—2(1 + 3m)x + 4(1 + m), хЕВ, is 
[Jan. 12, 2019 (II)] 


always positive, is : 


(a) 3 (b) 8 
(c) 7 (d) 6 
3 X 4 X 
If f(x) - 8 ЧЭ -l, x eR, then the equation 
Кх)=0 has: [Online April 9, 2014] 


(а) no solution 

(b) one solution 

(c) two solutions 

(d) more than two solutions 

Ifa, b, c are distinct ve real numbers and a? + b?+c?=1 
then ab + bc + ca 15 [2002] 
(a) lessthan 1 (b) equal to 1 


(c) greater than 1 (d) anyreal no. 
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Linear Inequality M-57 


_ Hints & Solutions 


b) --|-|-Ве(2) <1 


> х?+у? -x<l>4 x Фу? <l+x 


>x +y Sbpx 42x 


(^z-x-iy) 


1 
y? <1+2х 2 y? <o(x+4) 


(а) A={meR:x°-(m+l)x+m+4=0 has real 


roots} 


D20 
= (т+1? —4(m+4)>0 


—m?-2m-1520 


А = {(-e, -3]U[5, оо) 


B =[—3, 5) > А-В = (оо, -3)U[S, со) 


(b) A= {x:x e(-2,2)} 
B-íx:xe(-o,-1]u [5, о)! 
AQB={x:x €(-2,-1]} 
AUB= {x:x є (~œ, 2) U[S, «)} 
А-В= {x:x (-1,2)} 
В-А= {х:х є (-#,-2] v [5,o)) 
(b Let3*=y 
y@-1)+2=|y-1|+|y-2| 
Case 1: wheny>2 


у-у+2=у-1+у-2 
у-3у+5 =0 

D< 0[ -. Equation not satisfy. ] 
Case 2: when 1 <y<2 
уУ-у-2-у-1-у-42 
y—-yt1=0 

D< 0[ .. Equation not satisfy. ] 


Case 3: wheny <1 
у-у+2=-у+1-у+2 


у+у-1=0 
МЕ Гэ 
лу 5 
- “Бай [.. Equation not Satisfy] 


-. Only one -1 E satisfy equation 
(d) Given inequality is, 
: 2 Р 2sin? y 
2Nsin^ x -2sinx 5 <2 7 
=> sin? x—2sinx+5 < 2sin? y 
: 2 AN 
=> A(sinx-1)* +4 <25іп y 


Itis true if sin x= 1 and |sin y| = 1 
Therefore, sin x= |sin y| 


(c) Given equation is 


(1+ m2)x? —-2(1+3т)х+(1+8т)=0 


*- equation has no real solution 

> D«0 

—4(1-3my«4 (1+ n?) (1+ 8m) 

=> 1+9т?+ 6m < 1+8т- m+ 8тз 

=> 8m- 8m?+ 2m>0 

=> 2m (Amn?— Am * 1) > 0 = 2т Qm — 1» 0 


1. : 
= т> (апа т* ; E 3" not an integer 


= number ofintegral values ofm are infinitely many. 

(3) Letthe given quadratic expression 

(1 +2m)x?—2(1 + 3m)x + 4(1 +m), is positive Юг all є R, 
then 

1+2m>0 40) 

D«0 

=> 4(1*3my-4(1-*2mM (1+т)<0 

=> lt9m^t6m-4[1- 2n? + 3m] «0 
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в — —ÀBEEEE 


=> m)-6m-3«0 


=> me (3—245,3 4 245) 


From (i) 


1 


m> -> 


2 


me (3-24/3,3 +243) 


Then, integral values ofm = (0, 1,2, 3,4, 5,6} 


Hence, number of integral values of m = 7 


ы ла (3 4 - 


Put f(x) = 0 


3 


ян 


5 


| 


> 
=> 3% + 4% = 5* (i) 
For x = 1 
ЗЕЕ > 51 
For x = 3 
33+ 43 = 91 < 53 


(а) 


Only for х = 2, equation (1) Satisfy 
So, only one solution (x — 2) 
(а Б)2 + (b-cf*(c-a»0 
=> 2(a? + b? + c? -ab- bc са)> 0 
[^ а2 +2 + с2= 1] 


=> 2>2(ab+ bc + ca) ab + bc +са<1 
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Permutations and 


Combinations 


: Fundamental Principle of Counting, 
4 Factorials, Permutations, Counting 
Formula for Permutations, 
Permutations in Which Things may 
: TOPIC М be Repeated, Permutations in 
i Which all Things are Different, 
\ Number of Permutations Under 
Certain Restricted Conditions, 
Circular Permutations 
1. Two families with three members each and one family with 
four members are to be seated in a row. In how many ways 
can they be seated so that the same family members are 
not separated? [Sep. 06, 2020 (D] 
(a) 21314! (b) (3!)3-(4!) 


(с) (3!)2-(4!) (d) 3! (4? 
2. The value of (2. ! 5, -3.? P, c 4? P, —... up to51" term) 
+(1!—2!+3!—...up to 51 term) is equal to: 
[Sep. 03, 2020 (D] 
(а) 1—51(51)! (b) 1+(51)! 
(c) 1+ (52)! (d) 1 


3. Ifthe letters ofthe word "МОТНЕК! be permuted and all 
the words so formed (with or without meaning) be listed as 
in a dictionary, then the position ofthe word 'MOTHER' is 

Я [NA Sep. 02, 2020 (D] 

4.  Ifthe number of five digit numbers with distinct digits 
and 2 at the 10" place is 336 k, then k is equal to: 

[Jan. 9, 2020 (D] 
(a) 4 (b) 6 
(c) 7 (4) 8 

5. Total number of 6-digit numbers in which only and all the 

five digits 1, 3, 5, 7 and 9 appear,is: — [Jan. 7, 2020 (1)] 


1 
(a) 506) (b) 6 


5 
(c) 5° (4) 5) 


10. 
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The number of 6 digit numbers that can be formed using 
the digits 0, 1, 2, 5, 7 and 9 which are divisible by 11 and no 


digit is repeated, is: [April 10, 2019 (D] 
(a) 2 (b) 60 
(c) 48 (d) 36 


The number of four-digit numbers strictly greater than 
4321 that can be formed using the digits 0, 1, 2, 3, 4, 5 


(repetition of digits is allowed) is: [April 08, 2019 (ID] 
(a) 288 (b) 360 
(c) 306 (d) 310 


Consider three boxes, each containing 10 balls labelled 
1, 2,..., 10. Suppose one ball is randomly drawn from each 
of the boxes. Denote by n;, the label of the ball drawn from 
the it" box, (= 1, 2,3). Then, the number of ways in which 
the balls can be chosen such that n, <n, < n; is : 

[Jan. 12, 2019 (1)| 
(a) 120 (b) 82 
(c) 240 (d) 164 
The number of natural numbers less than 7,000 which 
can be formed by using the digits 0,1,3,7,9 (repetition of 
digits allowed) is equal to: [Jan. 09, 2019 (II)] 
(a) 374 (b) 372 
(c) 375 (d) 250 
Let S be the set of all triangles in the xy-plane, each 
having one vertex at the origin and the other two 
vertices lie on coordinate axes with integral coordinates. 
If each triangle in S has area 50 sq. units, then the 
number of elements in the set S is:[Jan. 09, 2019 (П)] 
(a) 9 (b) 18 
(c) 36 (d) 32 
The number of numbers between 2,000 and 5,000 that can 
be formed with the digits 0, 1, 2, 3, 4, (repetition of digits is 
not allowed) and are multiple of 3 is? 


[Online April 16, 2018] 
(a) 30 (b) 48 
(c) 24 (d) 36 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 
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n — digit numbers are formed using only three digits 2, 5 
and 7. The smallest value ofn for which 900 such distinct 


numbers can be formed, is [Online April 15, 2018] 
(a) 6 (b) 8 
(c) 9 (d) 7 


The number of ways in which 5 boys and 3 girls can be 
seated on a round table ifa particular boy B, and a particular 
girl С, never sit adjacent to each other, 18: 


[Online April 9, 2017] 
(a) 5x6! (b) 6x6! 
(с) 7 (d) 5x7! 


Ifall the words, with or without meaning, are written using 
the letters of the word QUEEN and are arranged as in 
English dictionary, then the position ofthe word QUEEN 


18: [Online April 8, 2017] 
(а) 449 (b) 45h 
(с) 46 (4) 47% 


If all the words (with or without meaning) having five 
letters, formed using the letters ofthe word SMALL and 
arranged as in a dictionary; then the position of the word 


SMALL is: [2016] 
(а) 5214 (b) 58 
(c) 46th (d) 59th 
10 
The sum У G^ +1) x (r!) is equal to: 
r-l 
[Online April 10, 2016] 


(a) 11х(11) (b) 10x (11!) 


(c) (11!) (d) 101 х (10!) 
Ifthe four letter words (need not be meaningful) are to be 
formed using the letters from the word 


"MEDITERRANEAN" such that the first letter is R and 
the fourth letter is E, then the total number of all such 


words is : [Online April 9, 2016] 
(a) 110 (b) 59 

11! 
© Gy (d) 56 


The number of points, having both co-ordinates as 
integers, that lie in the interior ofthe triangle with vertices 


(0, 0), (0, 41) and (41,0) is: [2015] 
(a) 820 (b) 780 
(c) 901 (d) 861 


The number of integers greater than 6,000 that can be 
formed, using the digits 3, 5, 6, 7 and 8, without repetition, 


is: [2015] 
(a) 120 (b) 72 
(c) 216 (d) 192 


The number of ways of selecting 15 teams from 15 men 
and 15 women, such that each team consists of a man and 
a woman, is: [Online April 10, 2015] 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


(a) 1120 (b) 1880 

(c) 1960 (d) 1240 

Two women and some men participated in a chess 
tournament in which every participant played two games 
with each of the other participants. If the number of games 
that the men played between themselves exceeds the 
number of games that the men played with the women by 
66, then the number of men who participated in the 
tournament lies in the interval: [Online April 19, 2014] 
(a) [8,9] (b) [10, 12) 

(с) (11, 13] (d) (14,17) 

8-digit numbers are formed using the digits 1, 1, 2, 2, 2, 3,4, 
4. The number of such numbers in which the odd digits do 


no occupy odd places, is: [Online April 12, 2014] 
(a) 160 (b) 120 
(c) 60 (d) 48 


An eight digit number divisible by 9 is to be formed using 
digits from 0 to 9 without repeating the digits. The number 
of ways in which this can be done is: 


[Online April 11, 2014] 
(a) 72(7!) (b) 18(7!) 
(c) 40(7!) (d) 36(7!) 


The sum of the digits in the unit’s place of all the 4-digit 
numbers formed by using the numbers 3, 4, 5 and 6, without 


repetition, is: [Online April 9, 2014] 
(a) 432 (b) 108 
(c) 36 (d) 18 


5 - digit numbers are to be formed using 2, 3, 5, 7, 9 without 
repeating the digits. If p be the number of such numbers 
that exceed 20000 and q be the number of those that lie 
between 30000 апа 90000, then р: 415: 


[Online April 25, 2013] 
(a) 6:5 (b) 3:2 
(c) 4:3 (d) 5:3 


Assuming the balls to be identical except for difference in 

colours, the number of ways in which one or more balls 

can be selected from 10 white, 9 green and 7 black balls is: 

[2012] 

(a) 880 (b) 629 

(c) 630 (d) 879 

If seven women and seven men are to be seated around a 

circular table such that there is a man on either side of 

every woman, then the number of seating arrangements is 
[Online May 26, 2012] 

(а) 617! (b) (6? 

(с) (7!) (d) 7 

Iftheletters ofthe word SACHIN are arranged in all possible 

ways and these words are written out as in dictionary, 

then the word SACHIN appears at serial number [2005] 


(a) 601 (b) 600 
(c) 603 (d) 602 
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30. 


31. 


32. 


33. 


34. 


| TOPIC 
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36. 


37. 


38. 
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Permutations and Combinations M-61 


How many ways are there to arrange the letters in the 
word GARDEN with vowels in alphabetical order[2004] 


(a) 480 (b) 240 
(c) 360 (d) 120 


The range of the function f(x) =/-* Р, 4 is 
(а) {1,2,3,4,5} (b) {1,2,3, 4, 5, 6} 
(с) {1,2, 3,4,} (d) {1,2,3,} 

The number of ways in which 6 men and 5 women can dine 
at around table ifno two women are to sit together is 


[2004] 


given by [2003] 
(a) 61x 5! (b) 6x5 
(c) 30 (d) 5x4 
The sum of integers from 1 to 100 that are divisible by 2 or 
5is [2002] 
(a) 3000 (b) 3050 
(c) 3600 (d) 3250 


Number greater than 1000 but less than 4000 is formed 
using the digits 0, 1, 2, 3, 4 (repetition allowed). Their 


number is [2002] 
(a) 125 (b) 105 
(c) 374 (d) 625 


Total number of four digit odd numbers that can be formed 
using 0, 1, 2, 3, 5, 7 (using repetition allowed) are [2002] 
(a) 216 (b) 375 


Combinations, Counting Formula 
for Combinations, Division and 
Distribution of Objects, 
Dearrangement Theorem, Sum 
of Numbers, Important Result 
About Point 


The number of words (with or without meaning) that can 
be formed from all the letters of the word “LETTER” in 
which vowels never come together is 

[NA Sep. 06, 2020 (II)] 
The number of words, with or without meaning, that can 
be formed by taking 4 letters at a time from the letters ofthe 
word ‘SYLLABUS’ such that two letters are distinct and 
two letters are alike, is [NA Sep. 05, 2020 Œ] 
There are 3 sections in a question paper and each section 
contains 5 questions. A candidate has to answer a total of 
5 questions, choosing at least one question from each 
section. Then the number of ways, in which the candidate 
can choose the questions, is : [Sep. 05, 2020 (ID] 
(a) 3000 (b) 1500 
(c) 2255 (d) 2250 
A test consists of 6 multiple choice questions, each having 
4 alternative answers of which only one is correct. The 
number of ways, in which a candidate answers all six 
questions such that exactly four ofthe answers are correct, 
is : [NA Sep. 04, 2020 AD] 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


The total number of 3-digit numbers, whose sum of digits 
is 10, is [NA Sep. 03, 2020 (II)] 

Let п > 2 be an integer. Suppose that there are и Metro 
stations in a city located along a circular path. Each pair of 
stations is connected by a straight track only. Further, each 
pair of nearest stations is connected by blue line, whereas 
all remaining pairs of stations are connected by red line. If 
thenumber of red lines is 99 times the number of blue lines, 


then the value of n is : [Sep. 02, 2020 ID] 
(a) 201 (b) 200 
(c) 101 (d) 199 


If C, =C and C, * 5-C, € 9.C, +... * (101).C,, — 2^. then 
kis equal to _ [NA Jan. 9, 2020 (II)] 
An urn contains 5 red marbles, 4 black marbles and 3 white 
marbles. Then the number of ways in which 4 marbles can 
be drawn so that at the most three of them are red is 
Ш нг [NA Jan. 8, 2020 Œ] 
If a, b and c are the greatest values of PC, ЭС, and ?'C, 
respectively, then: [Jan. 8, 2020 (D] 


Hl er. jee 
@ 1722721 © 10-11 21 
а b с а b с 
© 1722742 @ 15711722 


The number of 4 letter words (with or without meaning) 
that can be formed from the eleven letters of the word 
‘EXAMINATION’ is . [NA Jan. 8, 2020 (ID] 

The number of ordered pairs (r, k) for which 6.*C, 


= (£—3). 5C, , where kis an integer, is: 

[Jan. 7, 2020 (ID] 
(a) 3 (b) 2 
(c) 6 (d) 4 


The number of ways of choosing 10 objects out of 31 
objects of which 10 are identical and the remaining 21 are 


distinct is: [April 12, 2019 (1)] 
(a) 2?-1 (b) 22 
(c) 2? (d) 22-41 


A group of students comprises of 5 boys and n girls. If 
the number of ways, in which a team of 3 students can 
randomly be selected from this group such that there is at 
least one boy and at least one girl in each team, is 1750, 


then n is equal to: [April 12, 2019 (ID] 
(a) 28 (b) 27 
(c) 25 (d) 24 


Suppose that 20 pillars of the same height have been 
erected along the boundary of a circular stadium. If the 
top of each pillar has been connected by beams with the 
top ofall its non-adjacent pillars, then the total number of 


beams is : [April 10, 2019 AD] 
(a) 170 (b) 180 
(c) 210 (d) 190 
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54. 


55. 
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A committee of 11 members is to be formed from 8 males 
and 5 females. If m is the number of ways the committee is 
formed with at least 6 males and n is the number of ways 
the committee is formed with at least 3 females, then: 


[April 9, 2019 (1)] 
(a) m+n=68 (b) m=n=78 
(c) n=m-8 (d) m=n=68 


All possible numbers are formed using the digits 1, 1,2, 2, 
2, 2, 3, 4, 4 taken all at a time. The number of such numbers 
in which the odd digits occupy even places is : 

[April 8, 2019 (D] 
(a) 180 (b) 175 
(c) 160 (d) 162 
There are m men and two women participating in a chess 
tournament. Each participant plays two games with every 
other participant. If the number of games played by the 
men between themselves exceeds the number of games 
played between the men and the women by 84, then the 


value of m is [Jan. 12, 2019 (ID)] 
(a) 12 (b) 11 
(c) 9 (d) 7 


20 20 ? 
ТЭЭ S. ОРИ 
= M EU 21 then К equals: 


[Jan. 10, 2019 (1)| 
(a) 400 (b) 50 
(c) 200 (d) 100 
Consider a class of 5 girls and 7 boys. The number of 
different teams consisting of 2 girls and 3 boys that can 
be formed from this class, if there are two specific boys A 
and B, who refuse to be the members ofthe same team, is: 

[Jan. 9, 2019 (1)| 

(a) 500 (b) 200 
(c) 300 (d) 350 
The number of four letter words that can be formed using 
theletters ofthe word BARRACK is 


[Online April 15, 2018] 
(a) 144 (b) 120 
(c) 264 (d) 270 


From 6 different novels and 3 different dictionaries, 4 
novels and 1 dictionary are to be selected and arranged in 
a row on a shelf so that the dictionary is always in the 
middle. The number of such arrangements is : [2018] 
(a) less than 500 

(b) atleast 500 but less than 750 

(c) atleast 750 but less than 1000 

(d) atleast 1000 

А man X has 7 friends, 4 of them are ladies and 3 are 
men. His wife Y also has 7 friends, 3 of them are ladies 
and 4 are men. Assume X and Y have no common 
friends. Then thetotal number of ways in which X and 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


Y together can throw a party inviting 3 ladies and 3 men, 
so that 3 friends of each of X and Y are in this party, is : 


[2017] 
(a) 484 (b) 485 
(c) 468 (d) 469 
тєр. 
If п-2р © 11, then n satisfies the equation : 
2 
JOnline April 10, 2016] 
(а) а2-1-110-0 (b) n^*2n-80-0 
(с) n?+3n—108=0 (d) n?+5n—84=0 
15 15 
| °C 
The value of 2. ц Зэ is equal to : 
г-1 Сул 
[Online April 9, 2016] 
(a) 1240 (b) 560 
(c) 1085 (d) 680 


Let A and B be two sets containing four and two elements 
respectively. Then the number of subsets ofthe set A x B, 


each having at least three elements is : [2015] 
(a) 275 (b) 510 
(c) 219 (d) 256 


If in a regular polygon the number of diagonals is 54, 
then the number of sides of this polygon is 

[Online April 11, 2015] 
(a) 12 (b) 6 
(c) 10 (d) 9 
Let A and B two sets containing 2 elements and 4 elements 
respectively. The number of subsets of A x B having 3 or 


more elements is [2013] 
(a) 256 (b) 220 
(c) 219 (d) 211 


Let T, be the number of all possible triangles formed by 
joining vertices of an n-sided regular polygon. If 


Т, = T, = 10, then the value ofn is : [2013] 
(a) 7 (b) 5 
(c) 10 (d) 8 


On the sides AB, BC, CA of a AABC, 3, 4, 5 distinct points 
(excluding vertices A, B, C) are respectively chosen. The 
number of triangles that can be constructed using these 
chosen points as vertices are: [Online April 23, 2013] 
(a) 210 (b) 205 

(c) 215 (d) 220 

The number of ways in which an examiner can assign 30 
marks to 8 questions, giving not less than 2 marks to any 


question, is : [Online April 22, 2013] 
(a) 30 e (b) 2] СА 
(9-20; (à C 


А committee of 4 persons is to be formed from 
2 ladies, 2 old men and 4 young men such that it includes 
atleast 1 lady, at least 1 old man and at most 2 young men. 
Then the total number of ways in which this committee 


can be formed is : [Online April 9, 2013] 
(a) 40 (b) 41 
(c) 16 (d) 32 
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Permutations and Combinations M-63 


The number of arrangements that can be formed from the 
letters a, b, c, d, e, ftaken 3 ata time without repetition and 
each arrangement containing at least one vowel, is 


[Online May 19, 2012] 
(a) 96 (b) 128 
(c) 24 (d) 72 
If n = "C., then the value of "C, is given by 

[Online May 19, 2012] 
(a) З(7 + 1C) (b) m – en 


(c) ” + HS (4) 2(" + 260 

Statement 1: If 4 and B be two sets having p and q elements 
respectively, where q > p. Then the total number of functions 
from set A to set B is q". [Online May 12, 2012] 
Statement 2: The total number ofselections оёр different 
objects out of q objects is 4С. 

(a) Statement 1 is true, Statement 2 is false. 

(b) Statement 1 is true, Statement 2 is true, Statement 2 is 
not a correct explanation of Statement 1. 

(c) Statement 1 is false, Statement 2 is true 

(d) Statement 1 is true, Statement 2 is true, Statement 2 is 
a correct explanation of Statement 1. 

If the number of 5-element subsets of the set 
A= {a}, аж, ...., ду) Of 20 distinct elements is k times the 
number of 5-element subsets containing ад, then А is 


[Online May 7, 2012] 
20 
(a) 5 (X 
10 
© 4 à) > 


There are 10 points in a plane, out of these 6 are collinear. 
If N is the number of triangles formed by joining these 
points. Then : [2011RS] 
(a) N<100 (5) 100< N x140 

(с) 140 <N <190 (d) N>190 

Statement-1: The number of ways of distributing 10 
identical balls in 4 distinct boxes such that no box is empty 
is °C, . 

Statement-2: The number of ways of choosing any 3 places 
from 9 different places is °C,. [2011] 
(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
nota correct explanation for Statement-1. 

(b) Statement-1 is true, Statement-2 is false. 

(c) Statement-1 is false, Statement-2 is true. 

(d) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation for Statement-1. 

There are two urns. Urn A has 3 distinct red balls and urn 
B has 9 distinct blue balls. From each urn two balls are 
taken out at random and then transferred to the other. The 


number of ways in which this can be done is [2010] 
(a) 36 (b) 66 
(c) 108 (d) 3 


From 6 different novels and 3 different dictionaries,4 novels 
and 1 dictionary are to be selected and arranged in a row 
on a shelf so that the dictionary is always in the middle. 
Then the number of such arrangement is: [2009] 


74. 


75. 


76. 


TT. 


78. 


79. 


80. 


81. 


(a) atleast 500 but less than 750 
(b) atleast 750 but less than 1000 
(c) atleast 1000 

(d) lessthan 500 


How many different words can be formed by jumbling the 
letters in the word MISSISSIPPI in which no two S are 


adjacent? [2008] 
а) 8.6. 6, (b) 6.7. "Cy 

(с) 68. "C, (d) 7. 6C, 8C, 

Тһе set 5 = {1, 2, 3, ....... , 12} isto be partitioned into three 


sets A, B, C of equal size. 
Thus 4 U B u С=5, An B- ВС = Ar C = ф. The 


number of ways to partition S is [2007] 
12! 12! 
TAKS (b) 4 
(4!) (4!) 
12! 12! 
(c) ; (d) = 
3104!) 31(4!) 


At an election, a voter may vote for any number of 
candidates, not greater than the number to be elected. 
There are 10 candidates and 4 are of be selected, if a voter 
votes for at least one candidate, then the number of ways 


in which he can vote is [2006] 

(a) 5040 (b) 6210 

(c) 385 (d) 1110 
6 

The value of ® C4 + Y 567" C, is [2005] 
г=1 

а) Cy b) 6 

© 55с, (d с, 


The number of ways of distributing 8 identical balls in 3 
distinct boxes so that none ofthe boxes is empty 18 [2004] 


(а) 8c; (b) 21 


(c) 38 (d) 5 

A student is to answer 10 out of 13 questions in an 
examination such that he must choose at least 4 from the 
first five questions. The number of choices available to 


himis [2003] 
(a) 346 (b) 140 

(c) 196 (d) 280 

If "С. denotes the number of combination of n things 
taken r at a time, then the expression 
"C, aa "C, 12x" C, equals [2003] 
(a) цал" 15) ж. 

(с) теб а (d) nia, 


Five digit number divisible by 3 is formed using 0, 1, 2, 3, 4, 
6 and 7 without repetition. Total number of such numbers 
are [2002] 
(a) 312 (b) 3125 

(с) 120 (d) 216 
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(b) Number of arrangement 


= (3! x31 x4!) x 31 = (3174! 


(с) We know, (r -1)-" P. , = (r4 p = (rl)! 


So, (2-! 5 -3-? B +.....51 terms) + 
(1-21--31-.. upto 51 terms) 


[2!—3!+4!1—..+52!]+[1!—2!+3!—...+51!] 
=52!+1!=52!+1 

(309) 

MOTHER 

3 4621 5 


—2x5!42x4! -3x3! -2! «1 


240 + 48+ 18+2+1=309 
(d) Number of уе digit numbers with 2 at 10" place 
=8x 8x 7x 6=2688 
- Itis given that, number of five digit number with 2 at 
10" place =336k 
2336-2688 > k=8 
(d) Five digits numbers be 1,3, 5, 7,9 

For selection of one digit, we have °С, choice. 


6! 
And six digits can be arrange in 2, Ways. 
56! 5 
Hence, total such numbers = эг” a 


(b) Given digit 0, 1,2, 5, 7,9 


а; | a2 | a3 ад (8: | AG 


(а, +а,+а,)– (а,+а,+а,)=11К 

Therefore, (1, 2, 9) (0, 5,7) 

Number of ways to arranging them 
=3!x3!4+3!x2x2=6x6+6x4=6x 10=60 
(d 0,1,2,3,4,5 

Number of four-digit number starting with 5 is, 


ORAR 
=6x6x6=216 


6 6 6 
Number of four-digit numbers starting with 45 is, 


5151,1 
=6х6=36 


6 6 


_ Hints & Solutions 


10. 


Number of four-digit numbers starting with 44 is, 


Number of four-digit numbers starting with 43 and greater 
than 4321 is, 


(5/4/3) 3 6 
Number of four-digit numbers starting with 432 and greater 
than 4321 is, 


[43 [2] | 
=4 


4 
Hence, required numbers = 216+ 36+36+ 18+4=310. 
(a) Collecting different labels of balls drawn = 10 x 9 x 8 
`7 arrangement is not required. 


-. the number of ways in which the balls can be chosen is, 


10х9х8 
TG 

(a) Number of numbers with one digit = 4= 4 
Number of numbers with two digits = 4 x 5= 20 
Number of numbers with three digits = 4x 5 x5 
-100 
Number of numbers with four digits = 2x5 х5 x5 
=250 

-. Total number of numbers = 4 + 20+ 100 + 250 
=374 

(c) One of the possible AOAB is A(a, 0) and В(0, b). 


120 


1 
Area of AOAB = b jab]. 


lab|= 100 
la| |b| = 100 
But 100-1х100,2х50,4х25,5х20ог10х10 
For 1 x 100, а= 1 or-1 andb=100 or— 100 
-. Total possible pairs are 8. 
Total possible pairs for 1 x 100, 2 x50, 4x25 or 5x20are4 x8. 
And for 10 x 10 total possible pairs are 4. 
-. Total number of possible triangles with integral 


coordinates are 4 x 8 + 4 = 36. 
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13. 


14. 
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(a) Thethousands place can only be filled with 2, 3 or 4, 
since the number is greater than 2000. 

For the remaining 3 places, we have pick out digits such 
that the resultant number is divisible by 3. 

Itthe sum of digits ofthe number is divisible by 3, then the 
number itself is divisible by 3. 

Case 1: If we take 2 at thousands place. 

The remaining digits can be filled as: 

0, land 3as2+1+0+3= 615 divisible by 3. 

0,3 and 4as 2+3 +0+4=9 is divisible by 3. 

In both the above combinations the remaining three digits 
can be arranged in 3! ways. 

-. Total number of numbers in this case = 2 x 3! = 12. 
Case 2: If we take 3 at thousands place. The remaining 
digits can be filled as: 

0, land 2as3+1+0+2= 615 divisible by 3. 

0, 2and 4as3+2+0+4= 91$ divisible by 3. 

In both the above combinations, the remaining three digits 
can be arranged in 3! ways. Total number of numbers in 
this case =2 x 3! = 12. 


Case 3: If we take 4 at thousands place. 
Theremaining digits can be filled as: 
0, 2and 3 а54+2+0+3 = 9 15 divisible by 3. 


In the above combination, the remaining three digits сап 
be arranged in 3! ways. 


-. Total number of numbers in this case = 3! = 6. 


г. Total number of numbers between 2000 and 5000 divisible 
by3 are 12+ 124-6 — 30. 


(d) Required л digit numbers is 3" as each place can be 
filled by 2, 5, 7. 

So smallest value ofn such that 3" > 900. Therefore n — 7. 
(a) 4 boys and 2 girls in circle 


! 


=> 5!x x2! 


4!2! 


=> 5x6! 


(с) Е,Е,М,О,О 
fi. ини =41=24 


(vy) QUEEN=1 
2. Required rank 
(24) + (12) + (6) + (c) + (а) 7? 46th 


15. (b ALLMS 
No. of words starting with 


4! 
A: E LA 
1:1 (41-24 
4! 
М: E 
3! 
S: с: ЕЕ 
SL 31-6 


SMALL > 58" word 


10 
16. 2,0 +01 
RA 


T -(à*1*r-r)r 2 (P9 r)|r (и |е 
T,=r|rtr (7-1) | 
Тү=1|2 —0 
Т,=2|3 -1[2 
Т,=3|4 -2p 
Т=1011—-9[10 
10 
У (и «nr -10[ 
R-1 
17. (b M,EEE,D.L T, RR, AA, NN 
R--E 


Two empty places can be filled with identical letters [EE, 
AA, NN] = 3 ways 
Two empty places, can be filled with distinct letters [M, E, 
D, I, T, В, А, N] => 8р, 

. Number of words 3 + 8Р, = 59 


18. (b) Total number of integral points inside the square 
OABC = 40 x 40 = 1600 


No. of integral points on AC 


(0, 41) C (41, 41) p 


(0, 0) (41, 0) 


— No. of integral points on OB 


19. 


20. 


21. 


22. 
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M ey 


— 40 [namely (1, 1), (2, 2) ... (40, 40)] 
No. of integral points inside the AOAC 


_ 1600-40 _ 


5 780 


(d) Four digits number can be arranged in 3 x 4! ways. 
Five digits number can be arranged in 5! ways. 

Number of integers = 3 x 4! - 51 = 192. 

(d) Number of ways of selecting a man and a woman for 
ateam from 15 men and 15 women 

-15х15-(15у 

Number of ways of selecting a man and a woman for next 
team out of the remaining 14 men and 14 women. 

-14х14-(14у 

Similarly for other teams 

Hence required number of ways 


15x16x31 
(15 (14? ....-- (1 6 -1240 


(b Let no. of men = n 
No. of women = 2 
Total participants = n + 2 
No. of games that M, plays with all other men 
= 2(n – 1) 
These games are played by all men 
M», М}, ...... ‚М... 
So, total no. of games among men = n.2(n — 1). 
However, we must divide it by ‘2’, since each game is 
counted twice (for both players). 
So, total no. of games among all men 
—-n(n-1l) .—  .... (1) 
Now, no. of games M, plays with W, and W, = 4 

(2 games with each) 
Total no. of games that Му, М», ...... M, play with №, 
and Wy = 4n eee (ii) 
Given : n(n — 1) — 4n = 66 
=> n-ll,-6 
As the number of men can't be negative. 
бо, и = 11 
(b) In 8 digits numbers, 4 places are odd places. 
Also, in the given 8 digits, there are three odd digits 1, 
1 and 3. 
No. of ways three odd digits arranged at four even 


АР, 
places = —— 


No. of ways the remaining five digits 2, 2, 2, 4 and 4 


arranged at remaining five places = u 


Hence, required number of 8 digits number 


41 $5 


=—x = 
21 312! 


23. 


24. 


25. 


26. 


(d We know that any number is divisible by 9 if sum 

of the digits of the number is divisible by 9. 

Now sum of the digits from 0 to 9 
0+1+2+3+4+5+6+7+8 +9 = 45 

Hence to form 8 digits numbers which are divisible by 

9, a pair of digits either 0 and 9, 1 and 8, 2 and 7, 3 and 

6 or 4 and 5 are not used. 


Digits which are not used | Number of 8 digits 
to form 8 digits number | numbers which are 
divisible by 9 divisible by 9 

0 and 9 8x7! 

land 8 7x7! 

2 and 7 7x7! 

3 and 6 7х7! 

4 and 5 7х7! 


Hence total number of 8 digits numbers which are 

divisible by 9 

= 8 х (71) +7х (71) +7 х (71) +7 (71) +7 х(7)) 

= 36 х (7!) 

(b With 3 at unit place, 

total possible four digit number (without repetition) will 

be 3! =6 

With 4 at unit place, 

total possible four digit numbers will be 3! = 6 

With 5 at unit place, 

total possible four digit numbers will be 3! = 6 

With 6 at unit place, 

total possible four digit numbers will be 3! = 6 

Sum of unit digits of all possible numbers 
6х3+6х4+6х5 +6х6 

=6 [3+4 +5 + 6] 


= 6[18]- 108 
.0000 0 place 
Ф 7:5 432 1 ways 


Total no. of ways = 5! = 120 
Since all numbers are > 20,000 
*. all numbers 2, 3, 5, 7,9 can come at first place. 
0 0 0 0 O0 place 
3 4 3 2 1 ways 
Total no. of ways =3 x 4! = 72 
(с> 2and9 can not be put at first place) 
So, р:а=120:72=5:3 
(d) Given that number of white balls = 10 
Number of green balls = 9 
and Number of black balls =7 
2. Required probability 
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28. 
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30. 
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(10+ 1)(9+1)(7+1)-1 
=11.10.8—1=879 


[^ The total number of ways of selecting one or more 
items from p identical items ofone kind, q identical items of 
second kind; r identical items ofthird kind is 


(0+ 1)(q*1)(r*-1)-1] 
(a) 7 women can be arranged around a circular table in 
6! ways. 
Among these 7 men can sit in 7! ways. 
Hence, number of seating arrangement 
=7! х 6! 
(a) Alphabetical order is 
A, C,H, 1, М, $ 
No. of words starting with A = 5! = 120 
No. of words starting with C = 5! = 120 
No. of words starting with H= 5! = 120 
No. of words starting with I = 5! = 120 
No. of words starting with N = 5! = 120 
SACHIN — 1 


.. Sachin appears at serial no. 601 

(c) Total number of arrangements of letters in the word 
GARDEN =6 ! =720 there are two vowels A and E, in halfof 
the arrangements A preceeds E and other half A follows E. 
So, numbers of word with vowels in alphabetical order in 


ыг 720 = 360 
2 


(d 7p. , isdefined if 
7-х20,х-320а47-х2х-3 
>3<x<5andxel 

/.х=3, 4, 5 

SO EN =1 

adis Boos nei 
JO Bg =? В =2 
Hencerange = {1, 2, 3} 


(а) No. of ways in which 6 men can be arranged at а 
round table = (6— 1)! = 5! 


Now women can be arranged in 6 Р, 


= 6! ways. 
Total Number of ways = 6! x 5! 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


(b Required sum 
(2+4+6+...+100) + (5+ 10+ 15+... 
—(10+20+... + 100) 
2(1+2-+3...+ 50) + 5(1+2+3+...+50) 
—10(1+2+3+....+10) 


100) 


=2550 + 1050— 530 = 3050. 
(c) Total number ofnumbers 
=3x 5x 5x 5-1=374 
(d) Total number ofnumbers formed using 0, 1, 2, 3, 5, 7 
=5 x 6 x 6x 4=36 x 20-720. 


(120.00) 


For vowels not together 


4! 
Number of ways to arrange L, T, T, В = ОТ 


Then put both E in 5 gaps formed in ? C, ways. 


аг. 
7. No. of ways € C, =120 


(240) 
§ 32,252, 4, B,Y,U. 


4! 
-. Required number of ways = ^C x °C, х rris 240. 


(d) Since, each section has 5 questions. 
-. Total number of selection of 5 questions 


=3х°С,х?С, xC +3х°С, х°С, х?С, 
=3х5х5х]0+3х5х10х10 

=750+ 1500 =2250. 

(135) 

Select any 4 correct questions in °C, ways. 
Number of ways of answering wrong question = 3 
-. Required number of ways = 5C, (1)^ x 3? =135. 
(54) 

Let xyz bethe three digit number 
x+y+z=10,x<1, у20, 220 


x-l=t>x=l+t х-120,:20 


t+y+z=10-1=9 0<t,z,z<9 

г. Total number of non-negative integral solution 
1110 _ 
2200 
But for t — 9, x = 10, so required number of integers 
=55-1=54. 

(a) Number of two consecutive stations (Blue lines) = и 
Number of two non-consecutive stations (Red lines) 


E эо is ne = 55 


=”С, —n 


Now, according to the question, "C, – п = 99n 
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ЊЕ 


228 109-0 => n(n-1-200)-0 
—n-1-200202n-201 


25 дв m 
41. (51) X} (4+1) 5c 24S r. 5C, e S С, 
r=0 20 -— 


5 2524 25 Ом 25 
=4У rx C, +2” =100 ^C, +2 
r= r r= 
100.2% + 225 = 2(50 + 1) = 51.25 
Hence, by comparison k= 51 
42. (490) 
0 Red, 1 Red, 2 Red, 3 Red 
Number of ways of selecting atmost three red balls 
- "C, + 5C, š "C, + °С, . "C, ар °C, E "C, 
35+ 175+210+70=490 
43. (c) Weknow "C, 15 greatest at middle term. 


So, a= OC nas = С а ЭС, 
b E C Сак = C, 
сан СС > “с = "Ew 


N a b с 
SCIES = 20 ~ 21 20 
C 20 212019 
10 11710 


a b с а b с 
1 2 42/11 © 11 22 42 


44. (2454) EXAMINATION 
2N, 2A, 2I, E, X M, T,O 
Case I : Ifall are different, then 


8! 


%р,= ас 8.7.6.5--1680 


— 


Case П : If two are same and two are different, then 


4! 
°C, болу 7321127756 


Case III : If two are same and other two are same, then 


Total cases = 1680 + 756 + 18 = 2454 


45. (1) хз5С (R8 -3)-*C.6 


+1 


-+l 
1523-2253 
= 6 


rt+l 
6 
гсап be 5, 35 fork el 
r=5,k=+2 
г= 35,к=+3 
Hence, number of ordered pairs = 4. 


— k? =3+ 


46. 


47. 


48. 
49. 


50. 


51. 


52. 


(c) Number of ways of selecting 10 objects 

= (107, OD) or (97, 1D) or (87, 1D) ог... (07, 10D) 

Here, D signifies distinct object and / indicates identical 
object 


(c) Number of ways of selecting three persons such that 
there is atleast one boy and atleast one girl in the selected 


persons 
= ЗС, "С, °С, = 1750 
(п +5)! n! 5! 


> 310п+2)! 3(n-3) 312! 1750 


+5)(п +4)(п +3 -D(n-2 
= (п+5)(и+4)(и+3) n(n-D(n-2) — 1760 
6 6 
=> nt+3n-700=05 n=25 [n=— 28 rejected] 
(a) Total number of beams = °C, – 20 —190— 20 — 170 


(b) Since, m= number of ways the committee is formed 


with at least 6 males 

=%С 5e 4806. 5C 2806 5 

= PC. "C, + PC]. PCy t PCy. "C, 78 

and n = number of ways the committee is formed with at 


least 3 females 
SO "C. + Cy Cur ЭС CL 78 
Hence, т = п = 78 


(а) 2 There are total 9 digits and out of which only 3 
digits are odd. 


T T T 


Number of ways to arrange odd digits first = 5 C3. 5 


Hence, total number of 9 digit numbers 


4^4 3!) 6! 
= | 633g =180 


(а) ”С,х2-”С,. 20, x2+ 84 
т(т- 1) = 4т + 84 
m?— 5m - 84-0 
m? — 12m —7m—84 -0 
m(m —12)* 7 (m—12)-0 
т=12,т=-7 
т>0 
т= 12 
(d) Consider the expression, 
Bi m Сы 


1 


20 20 = 
сес, "С 
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56. 
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20! 01-00. i 
“(47-1)(21-0) 21121 


3 
S Ga *uj- O $p 
"Oa oho e © ? 


i=l i=l (21) E 


1 (2921 100 
Qu» 


2 721 

3 
х um k 
Дж . 21 


К= 100 
(c) Since, the number of ways to select 2 girls is °С. 


57. 


Now, 3 boys can be selected in 3 ways. 
(a) Selection of A and selection of any 2 other boys 
(except B) in C, ways 
(b) Selection of B and selection of any 2 two other boys 
(except A) in 5C, ways 
(c) Selection of 3 boys (except A and B) in °C, ways 
Hence, required number of different teams 

5C, CC, + 5C, + $C,) = 300 
(d) Ifall four letters are different then the number of words 
5C, x 4! = 120 
Iftwo letters are R and other two different letters are chosen 


from B, A, C, К then the number of words 58. 


Iftwo letters are A and other two different letters are chosen 

from B, R, C, K then the number of words 
4! 

n x 72 

2! 


Ifword is formed using two R’s and two A’s then the number 


of words = —— =6 

212! 
Therefore, the number of four-letter words that can be 
formed = 120+ 72 t 72 6 - 270 


(d) .. Required number of ways = "s эе? Сүх4! 
-15х3х24-1080 


4 ladies 3 ladies 


3 men 4 men 


Possible cases for X are 
(1) 3 ladies, 0 man 


(2) 2 ladies, 1 man 

(3) 1 lady, 2 men 

(4) 0 ladies, 3 men 
Possible cases for Y are 


(1)0 ladies, 3 men 

(2) 1 lady, 2 men 

(3)2 ladies, 1 man 

(4)3 ladies, 0 man 

No. of ways = 4C, . “С. + (%@С,. ? C, + (5C, 96, 


TOO 
16-- 324 * 144+ 1 = 485 
n+2 
C, 
© -é= 
P, 


(n + 2)(n +1) n (n - D(n - 2)(n -3) 


6.5.4.3.2.1 


= 11 
zd (n-2)n-3) 
2.1 
=> (n*2)(n-1)n(n-1)-11.10.9.4 
=> n-9 
п2+ 3n—108 = (9)2+ 3(9) — 108 
-81-27-108 
-108-108-0 
15 (15е d 
2 C, 
Ф »r lis ) 
ral Cj 
15 1 
[5 -rir 15-r|r-1 
15с, 15 1 
[Б Ir-106-r Ir -1][15- r.(16 — 7) 
_ l6-r 
r 
15 " 15 
- Xo). Ув 
r=l 5 r-l 
15 15 
2-16 - У? 
r=l ral 
16x15x16 15x31x16 
i 2 6 
=8x 15x 16— 5 x 8 x 31=1920—1240= 680 
(c) Given 


n(A)= 4, n(B) = 2, n(A x B)=8 
Required number of subsets 

8С 480 + 48 8 8 8 8 
C4 + "C, t....+ 50, = 2°— Cy - PC, — °C, 
-256-1-8-28-219 


o ————— WEE 


60. 


61. 


62. 


63. 


64. 


65. 


66. 
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(a) Number of diagonal = 54 


n(n – 3) 
z ^M 
=> п2 30 – 108=0 = 12- 12n* 9n- 108-0 
= п (п- 12)+9 (п-12)=0 
>n=12,-9 > п= 12 (+ па -9) 67. 
(c) Given 


n(A)-2,n(B)-4, n(A x B) = 8 
Required number of subsets — 


8C, + 8C, +... 80,2 28 - 805 - 8C, - 8C, 
=256-1-8—28=219 
(b We know, 


T,, = цөл T$ = С 

ATQ, T, - T, = 7*1C, -"C, = 10 
> 70,10 

=> n-5. 


(b) Required number oftriangles 

= PC, — (C, + ^C, + °С) = 205 

(c) 30 marks to be alloted to 8 questions. Each question 
has to be given 2 2 marks 

Let questions bea, b, c, d, e, f, g, h 
anda+b+ct+dt+et+ft+gt+h=30 

Let a=a,+2 so, a,20 

b=a,+2 so, a,20,...,a,20 


> ay +а,+...... Fa,—30—16-14 
So, this is a problem of distributing 14 articles in 8 groups. 


Number of ways = 8-16, (-21С, 
68. 
ОУ 
гоу 11112 
(b) 2245121 
21121125 21111 
21210 
Required number of ways 
=2C x 2C, x 2C, &?C, x 2C, x *C, +2С, x ?C, x *C, + °C, 69. 


2 4 
x C, x C, 


4x3 
=2х2х +2х1х4+1х2х4+|х 1х1 
=24+8+8+1=41 
(а) Thereare2 vowels and 4 consonants in the letters a, 
b, c, d, e, f. 
If we select one vowel, then number of arrangements 


4x3 


= *C,x IC x3l- 2x  x3x2-72 


If we select two vowels, then number of arrangements 


-2С,х 4С x3!» 1x4x6 - 24 
Hence, total number ofarrangements 


=72+24=96 


m(m —1) 

2 
Since m and (m — 1) are two consecutive natural numbers, 
therefore their product is an even natural number. So 


б) n-"C,- 


т(т-1) is also a natural number. 
2 

2 = 

Now т(т-1) _ т-т 

2 2 

m? -m | m? -m | 

‚ m(m-1) C 2 2 

dE a 5 2 


m(m -1)(m? ^m -2) 
8 


m(m - Dn? —2m-4m -2] 
8 


m(m —l)[m(m-2)-l(m — 2)] 
8 


m(m —1)(т – 2)(т + 
8 


Т 
= 
хи 


3х(т-41)т(т-1(т-2) т 

= 3| Ca) 
4х3х2х1 

(d Statement- 1: n(4)=p, п(В)= 9, q>p 

Total number of functions from А > B = 4? 

Itisa true statement. 

Statement- 2 : The total number of selections of p different 

objects out of q objects is ЯС. 

It is also a true statement and it is a correct explanation for 

statement - 1 also. 

(с) Set A= (aj, az, ....., ау} has 20 distinct elements. 

We have to select 5-element subset. 

г, Number of 5-element subsets = 2°C 5 

According to question 


ке =('°с) 


20! ( 19! \ 
=k. 
5115! (41151) 


> 


0 
> a^ >k=4 
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70. 


71. 


72. 


73. 


74. 


75. 


76. 


TT. 
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Permutations and Combinations M-71 


(a) Number of required triangles = !° C; = С, 


10x9x8 6x5x4 
26 
(a) Thenumber of ways of distributing 10 identical balls 


-120-20-100 


in 4 distinct boxes 

— 10-1 9 

Е C44 = C; 

(c) Two balls are taken from each urn 
Total number of ways — 3 C5 х 705 


9х8 
x 


=3 -3х36-108 


(c) 4novels, out of 6 novels and 1 dictionary out of 3 can 
be selected in Ken ne ways 
Then 4 novels with one dictionary in the middle can be 


arranged in 4! ways. 

.. Total ways of arrangement 

= °C, 3C, x4! = 1080 

(d) First let us arrange М, I, I, I, I, P, P 
7! 


Which can be done in 2121 Ways 


жМж15151541« р» Px 
Now 4 S can be kept at any of the * places in 5C, 4 Ways SO 
that no two S are adjacent. 


Total required ways 
7! 7! 
= Eon = 120 х Ч х Cy 


412! 412! 
(a) 5е:5-11,2,3,.... 12) 
АшВШС-5 ANB=BOC=ANC=6 
2. Each sets contain 4 elements. 
^. The number of ways to partition 


= Мо. х еса х а 

12! 8! 4! 12! 
= х х = —— 
418! 4141 4101 (4p? 


(c) The number of ways can vote 
= Me ы10б te 
-10- 4541204210 = 385 


6 
(d) 9,0 4 У en 
r-l 


SU ge atat 


= сү» 51 50 
T Сз + C3 


We know ke Oye © | 


78. 


79. 


80. 


81. 


= puo o C3) ig. +52 ©, 53 C3 24 С +55 ©, 


— (51 51 52 53 54 55 
= ( Са Сз) і Сз 4 Сз 4 Сз + Сз 
Proceeding in the same way, we get 
= 55 С, +55 С, _56 бу 
(b We know that the number of ways of distributing n 
identical items among r persons, when each one of them 
receives at least one item is "ІС, | 
-. Therequired number of ways 
7! 7x6 

215! 2xl 

(c) According to given question two cases are possible. 


(i) Selecting 4 out of first five question and 6 out of 
remaining question 


=5C,x8C, =140 ways 
(i) Selecting 5 out of first five question and 5 out ofremaining 


Hle = 6s 21 


8 questions — "i. x8 С; =56 ways 
Therefore, total number of choices 
=140- 56 = 196. 
(c) " С + emm +2 "C, 
=" C Q*^C FIG EIC 
Е "б, 2 "быш „н | 


= Жэй. + Ead = is cm 
(d) We know that a number is divisible by 3 only when 
thesum of the digits is divisible by 3. The given digits are 
0,1,2,3,4, 5. 
Herethe possible number of combinations of 5 digits out 
of 6 are С. 47 5, which are as follows— 


1+2+3+4+5=15=3х 5 (divisible by3) 
0+2+3+4+ 5 = 14 (not divisible by 3) 
0+1+3+4+ 5 = 13 (not divisible by 3) 
0+1+2+4+5=12= 3x4 (divisible by 3) 
0+1+2+3+5 = 11 (not divisible by3) 
0+1+2+3+4=10 (not divisible by 3) 


Thus the number should contain the digits 1, 2, 3, 4, 5 or 
the digits 0, 1,2, 4, 5. 
Taking 1, 2, 3, 4, 5, the 5 digit numbers are 


-51-120 
Taking 0, 1, 2, 4, 5, ће 5 digit numbers are 
-51-41-496 


Total number of numbers = 120 +96 =216 


1 


i 
D 
D 


1. 


! TOPIC 


Binomial Theorem for a Positive 
Integral Index ‘x’, Expansion of 
Binomial, General 

Term, Coefficient of any Power of “х” 


If {p} denotes the fractional part of the number p, then 


3200 
"we is equal to : 


(a) 


[Sep. 06, 2020 (1)| 


(b) 


(d) 


olw oļu 
со | — oo|-3 


(©) 


Thenatural number т, for which the coefficient оёх in the 


22 
binomial expansion of (= + 4) is 1540, is : 
х 


[NA Sep. 05, 2020 (1)| 
The coefficient of x^ in the expansion of (1 +x + x? + x3) 
in powers of x, is [МА Sep. 05, 2020 (ID)] 


20 
Let (2x7 +3x 4)? =$ a,x". Then £L is equal to 


= а\з 
шэг [NA Sep. 04, 2020 (1)] 
If o. and В be the coefficients of x* and x? respectively in 
the expansion of 


(хч x? 1) +(x JETI], then: [Jan. 8, 2020 (1) 


(а) о+В=60 (b) 0+ B=-30 
(c) а-В=60 (d) «-В=-132 
The smallest natural number п, such that the coefficient 


n 
| zady a : 
of x in the expansion of (s T :J is "C,,, 18: 


X 

[April 10, 2019 (11)| 
(a) 38 (b) 58 
(c) 23 (d) 35 
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10. 


п. 


12. 


If the fourth term in the Binomial expansion of 


6 
2 : : 
Е + нан } (x >0) is 20 x 87, then a value of x is: 
x 


[April 9, 2019 (1)| 

(a) 8 (b 8° 
(c) 8 (d) 8? 
If some three consecutive coefficients in the binomial 
expansion of (x + 1)" in powers ofx аге in the ratio 2:15:70, 
then the average of these three coefficients is: 

[April 09, 2019 (П)] 
(a) 964 (b) 232 
(c) 227 (d) 625 
The sum ofthe co-efficients of all even degree terms in x 


6 6 
in the expansion of (x нүх? 1 | (s x 1 ‚ к> 


1) is equal to: [April 8, 2019 (D] 
(a) 29 (b) 32 
(c) 26 (d) 24 


If the fourth term in the binomial expansion of 


6 
1 
1 m 
== ын is equal to 200, and x > 1, then the 


value of x is: [April 08, 2019 (ID)] 
(a) 100 (b) 10 
(c) 10 (d) 10* 


Let (x + 10) 0-F (x— 10) = а, ауаз +... + а„ух°0, 


а2 
for all x В; then ag isequalto: — [Jan. 11, 2019 (II)] 


(a) 12.50 
(c) 1225 


(b) 12.00 
(d) 12.75 


5 
If the third term in the binomial expansion of (1 +х°®* ) 


equals 2560, then a possible value of x is: 
[Jan. 10, 2019 (1)| 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 
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Binomial Theorem M-73 


(a) (b) 4/2 


(c) (d 2/2 


The positive value of X for which the co-efficient of x 


со | — | 


| | EE | 
in the expression x? (s + | is 720, is: 
x 


[Jan. 10, 2019 0) 


(a) 4 (5) 2/2 
() V5 (d) 3 
403 
Ifthe fractional part ofthe number БҮЛ 18 157 then К 
is equal to: [Jan. 9, 2019 (1)| 
(a) 6 (b) 8 
(c) 4 (d) 14 
The coefficient of x? in the expansion of (1 + x? (1 + x2? 
(1 + x?)* is equal to [Online April 15, 2018] 
(a) 52 (b) 44 
(c) 50 (d) 56 
Ifn is the degree ofthe polynomial, 
8 8 
1 1 
H and 
коч кот 


m is the coefficient of x" in it, then the ordered pair (n, m) is 
equal to [Online April 15, 2018] 
(а) (12, Q0)*) (b) (8,5 (10)*) 

(©) (24, (10) (d) (12,8 (10% 

The coefficient of x? in the expansion of the product 
(2—2). (1 + 2x + 3х2) + (1 — 4x2)6) is 


[Online April 16, 2018] 
(a) 106 (b) 107 
(c) 155 (d) 108 


The sum of the co-efficients of all odd degree terms in the 


expansion of [2018] 
Ger x? 2D + (x- үх? - D, (x >10 8: 
(a) 0 (b) 1 
(c) 2 (d) -1 
The coefficient of x ? in the binomial expansion of 
10 
| Em x where x z 0, 1, is: 
x? =x? +1 х-х2 
[Online April 9, 2017] 
(a) 1 (b) 4 
(с) —4 (d) -1 
1Ё(27)999 is divided by 7, then the remainder 18: 
[Online April 8, 2017] 
(a) 1 (b) 2 
(c) 3 (d) 6 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


If the coefficients of x 2 and х4 in the expansion of 


18 
1 
x34—— | т 
1 | ,(x>0),arem апап respectively, then 23 
2х3 
is equal to : [Online April 10, 2016] 
(a) 27 (b) 182 
5 24 
© 5 @ = 


If the coefficients of the three successive terms in the 
binomial expansion of (1 + х)? аге іп the ratio 1 : 7 : 42, then 
the first of these terms in the expansion is: 


[Online April 10, 2015] 
(a) gth (b) 6th 
(c) 7h (d) 9th 


If the coefficents of x? and x^ in the expansion of 


(1 tax bx? ) (1 - 2x) in powers of x are both zero, then 


(a, b) is equal to: [2014] 


(a) (1422) 
251 
(c) 1-3 (4) 


If X ={4" -3n-1 : пем} апі 


Y ={9(n-1):neN}, where N is the set of natural 


numbers, then X UY is equal to: [2014] 
(a) X (b) Y 
(c) N (d Y-X 


5 | 
1 
Ifl+x4+x5= ai (1+х) , for all x in R, then a, is: 
i=0 


[Online April 12, 2014] 
(b) 6 
(d) 10 


(a) -4 
(c) -8 


55 
x 
If (2 * z) is expanded in the ascending powers оёх and 


the coefficients of powers ofx in two consecutive terms of 
the expansion are equal, then these terms are: 

[Online April 12, 2014] 
(a) 7 and 89 (b) 8" and 9th 
(c) 28" and 29 (d) 27" and 28% 
The number ofterms in the expansion of 
(1 +x)!0! (1 + х2 — х)!00 in powers оёх is: 


[Online April 9, 2014] 
(a) 302 (b) 301 
(c) 20 (d) 101 


24.  —————— Mathematics 


28. 35. 


29. 


30. 


31. 


32. 


33. 


34. 
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If for positive integers r > 1, n > 2, the coefficients of the 
(3r)" and (r + 2)" powers оёх in the expansion of (1 + х)2" 


are equal, then nis equalto: [Online April 25, 2013] 
(a) 27-1 (b) 2r-1 
(c) 3r (d) r+1 
The sum ofthe rational terms in the binomial expansion of 
1 1 10 

22 +35 | is: [Online April 23, 2013] 
(a) 25 (b) 32 
(c) 9 (d) 41 


If the 7th term in the binomial expansion of 


9 
3 
95 + `/З1п J ,X > 0, is equal to 729, then x can be: 


184 


[Online April 22, 2013] 
(а) e? (b) e 
e 
© = (d) 2е 
. MM 2n 2n 
п is a positive integer, then (43 + 1) - (v3 - 1) is: 
[2012] 


(a) anirrational number 
(b) an odd positive integer 
(c) an even positive integer 


(d) arational number other than positive integers 


| ys , M10? 
The number of terms in the expansion of | yo +x | А 


in which powers of x and y are free from radical signs аге 
[Online May 12, 2012] 

(a) six (b) twelve 

(c) seven (d) five 

Itfo)-1-9-1)*9- 0?-(- 0? 

ta (y- DU, 

then the coefficient of y? initis [Online May 7, 2012] 

(a) "C, (b) Ups 

(c) 18C, (d) ЗО, 


Statement - 1 : For each natural number n, (n + 1)7—1 is 
divisible by 7. 


Statement - 2 : For each natural number n,n’ -n is 
divisible by 7. [2011 RS] 


(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation for Statement-1. 


(b) Statement-1 is true, Statement-2 is true; Statement-2 
is NOT a correct explanation for Statement-1 


(c) Statement-1 is true, Statement-2 is false 
(d) Statement-1 is false, Statement-2 is true 


36. 


37. 


38. 


39. 


40. 


41. 


The coefficient of x” in the expansion of (1-х—х2 + x? )Ó 


is [2011] 
(a) -132 (b) -144 

(c) 132 (d) 144 

The remainder left out when 8?"— (62)?"*! is divided by 9 
18: 12009 | 
(a) 2 (0) 7 

(c) 8 (d) 0 


n 


Statement -1 : > (r1) "C, = (п+ дүр. 
r=0 


n 
Statement-2: > (r*D "Cx" = (1+ х)" +иха+х)" 1. 
r=0 
[2008] 
(a) Statement -1 is false, Statement-2 is true 
(b) Statement -1 is true, Statement-2 is true; Statement -2 
is a correct explanation for Statement-1 
(c) Statement -1 is true, Statement-2 is true; Statement -2 
is not a correct explanation for Statement-1 
(d) Statement -1 is true, Statement-2 is false 


In the binomial expansion of(a— Р)", n > 5, the sum of 5® 


and 6' terms is zero, then a/b equals [2007] 
п-5 п-4 
а р 
(a) Е (b) Е 
5 6 
c d . 
©) п-4 < n-5 
For natural numbers m, nif (1— y)" (14 y)" 
= 1+ ду+азу? + 82 and aj = а = 10, then (m,n) is 
(a) (20,45) (b) (35,20) [2006] 
(c) (45,35) (d) (35,45) 


11 
If the coefficient of x’ in G (2)! equals the 
bx 


11 
coefficient of x’ in С 5 ВЭ | , then a and bsatisfy 


bx 
therelation [2005] 
(a) а-9-1 (b) a*b-1 
(c) Led (4) ab-1 


The coefficient of x" in expansion of (1+ xy(1— x)" is 


[2004] 
(а) (18 !n (Ы) (-D'ü-n) 


(с) yay (d) (n-1) 
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42. 


43. 


44. 


46. 


47. 


48. 


49. 
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Binomial Theorem M-75 


The number of integral terms in the expansion of 


(м3 + 8/5)? is [2003] 
(a) 35 (b) 32 
(c) 33 (d) 34 


rand п are positive integers r > 1, n > 2 and coefficient of 
(752)! term and 37" term in the expansion of (1 + x)?” are 


equal, then n equals [2002] 
(a) 3r (b) 3r+1 

(c) 2r (d) 2r+1 

The coefficients of x? and x4 in the expansion of (1+ x )"*4 
are [2002] 
(a) equal 


(b) equal with opposite signs 

(c) reciprocals of each other 

(d) none of these 

Middle Term, Greatest Term, 
Independent Term, Particular Term 
from end in Binomial Expansion, 
Greatest Binomial Coefficients 


If the constant term in the binomial expansion of 


10 
k 
E x + is 405, then || equals: [8ер. 06, 2020 (ID] 
x 


(a) 9 (b) 1 

(c) 3 (d) 2 

If for some positive integer n, the coefficients of three 
consecutive terms in the binomial expansion of (1--x)"*? 
are in theratio 5 : 10: 14, then the largest coefficient in this 
expansion is : [Sep. 04, 2020 (ID] 
(a) 462 (b) 330 

(c) 792 (d) 252 

If the number of integral terms in the expansion of 
(312 +5!8)" is exactly 33, then the least value of n is : 


[Sep. 03, 2020 (D] 
(a) 264 (b) 128 
(c) 256 (d) 248 
If the term independent of x in the expansion of 


9 
32 11. : 
тХ E 15 k, then 18k is equal to: 
x 


[Sep. 03, 2020 (ID] 
(b) 9 
(d) 11 
Let a > 0, В > 0 be such that o? +В? = 4. Ifthe maximum 
value of the term independent of x in the binomial 
1 1 
expansion of (ax? + Вх 6)! is 10k, then kis equal to: 
[Sep. 02, 2020 (D] 
(a) 336 
(c) 84 


(b) 352 
(d) 176 


50. 


51. 


52. 


53. 


54. 


55. 


For a positive integer n, С + | 18 expanded in increasing 
x 

powers of x. If three consecutive coefficients in this 

expansion are in the ratio, 2 : 5 : 12, then n is equal to 

[NA Sep. 02, 2020 (П)] 


16 
x 
In the expansion of Ea | » if Z is the least 


cos0 xsinO 


т 
value of the term independent of x when = <0<— and 


Ш 
8 4 
1, is the least value of the term independent of x when 


т т 
— <0<-—, then the ratio L: l is equal to: 


16 8 
[Jan. 9, 2020 (II)] 
(a) 1:8 (b) 16:1 
(c) 8:1 (d) 1:16 
The total number is irrational terms in the binomial 
1 a 60 
expansion of 75—310 18: [Jan. 12, 2019 (ID)] 
(a) 55 (b) 49 
(c) 48 (d) 54 
A ratio of the 5" term from the begining to the 5th term 
10 
1 
Bg 
fromthe end in the binomial expansion of 1 
2)? 
is: [Jan. 12, 2019 (1)| 


1 1 
(a) 1:2(6)3 (b) 1:4(16)3 

1 1 
(c) 4(36)3 :1 (d) 2(36)3 :1 


The term independent of x in the binomial expansion of 


8 
1 1 
GE EJ is: [Online April 11, 2015] 
х 


х 
(8) 496 (b) -496 
(с) 400 (4) -400 
The term independent of x in expansion of 
х+1 x-1 ) оо 
18 2013 
s EN усу? | | 
(a) 4 (b) 120 
(c) 210 (d) 310 


к о Е 


56. 63. 


57. 


58. 


60. 


61. 


62. 
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The ratio of the coefficient of x!> to the term independent 


15 
of x in the expansion of (x + 2) is: 


x 
[Online April 9, 2013] 

(a) 7:16 (b) 7:64 

(c) 1:4 (d) 1:32 


n 
The middle term in the expansion of t - 1 (1—x)" in 


X. 
powers of x is [Online May 26, 2012] 
(a) — Sed (b) - "C. 
(c) ЭС, 29 (d) ne. 


The coefficient ofthe middle term in the binomial expansion 


in powers ofx of (1+ ох)“ and of (1— ах)? is the same if 


а equals [2004] 
3 10 

(а) = O = 
-3 -5 

© ig (4) > 


Properties of Binomial Coefficients, 
Number of Terms in the Expansion 
of (xt+y+z)’, Binomial theorem for 
any Index, Multinomial theorem, 
Infinite Series 


20 

The value of У ut C, is equal to: [Sep. 04, 2020 (D] 
r=0 

(a) ic 2 КВА (b) ЭС, 2 ЭС, 

(c) "E E "us (d) “с. + aC 

The coefficient of x‘ in the expansion of (1 + x + x°)" is 

[NA Jan. 9, 2020 (1)| 


Ifthe sum of the coefficients of all even powers of x in the 
product 


(1+х+х?+...+х?”)(1—х+?—х° +... +x") is 61, then n 


is equal to [NA Jan. 7, 2020 Œ] 


The term independent of x in the expansion of 


1 x8 ‚зү. 
60 81| 2x 2 is equal to: 


[NA April 12, 2019 (ID] 
(a) -72 (b) 36 
(c) -36 (d) -108 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


I£*C + (22) °C,#(3°) Ct .......... + Q0?) °C,,=A(2°), then 
the ordered pair (A, B)isequal to: [April 12, 2019 AD] 
(a) (420, 19) (b) (420, 18) 
(c) (380, 18) (d) (380, 19) 
The coefficient of х! in the product (1+x)(1-x)!° 


(Irtis: [April 12, 2019 (D] 
(a) 84 (b) -126 
(c) -84 (d) 126 


Ifthe coefficients of x? and x? are both zero, in the expansion 
ofthe expression (1 + ах + bx?) (1-3x)P in powers оёх, then 
the ordered pair (а, b)isequalto: [April 10, 2019 (D] 
(a) (28,861) (b) (-54,315) 

(c) (28,315) (d) (21,714) 

The sum ofthe series 


2-9С,-5-5С -8-2С,-11-2С,--...--62-2С,, 

is equal to: [April 8, 2019 (D] 

(a) 226 (b) 225 

(c) 22 (d) 23 

The sum of the real values of x for which the middle term in 

a 

the binomial expansion of 3 * pn equals 5670 is : 
[Jan. 11, 2019 (D] 

(a) 0 (b) 6 

(c) 4 (d) 8 


The value ofr for which 


Mu d ap ate aep Oye qup D 


is maximum, is : [Jan. 11, 2019 (D] 
(a) 15 (b) 20 
(с) Il (d) 10 


25 
If рз aio ээн =K(*C,5}, then K is equal 


to: [Jan. 10, 2019 (II)] 
(а) (25) (5) 275-1 
(c) 224 (4) 225 


1-0 
The coefficient of t* in the expansion of | ica | 
[Jan. 09, 2019 (II)] 
(a) 14 
(c) 10 
The value of 
CIC, EN Юсу) + (1С,- "o ES (1С, = NC) + C!C,- BC 


(b) 15 
(d) 12 


Patio. Mes [2017] 
(a) 220 —210 (b) 221 211 
(с) 221 -210 (d) 220 E 29 
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73. 


74. 


75. 


76. 
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Binomial Theorem M-77 


2 4ү 
If the number о terms in the expansion of h Е + 4) 5 


х £0, is 28, then the sum ofthe coefficients of all the terms 


in this expansion, is : [2016] 
(a) 243 (b) 729 
(c) 64 (d) 2187 


The sum of coefficients of integral power of x in the 


binomial expansion ( -24Х ir is: [2015] 
(a) 208" -1) (b) =(2° +1) 
(c) 28% +) (d) 307) 


The coefficient of х!012 in the expansion of 

(1 + х®+ x253)10. (where n < 22 is any positive integer), is 
[Online April 19, 2014] 

(b) HOS 

(d) 5C. 


(a) 1 
(c) 4n 


10 10 
Let Sı = У JG -Dc;, => j Pc, 
ja ja 


10 
and 5; = Y j? Pc. 
ja 


Statement -1 : S} = 55 x 2°. 
Statement- 2: 5; = 90 x 22and$, = 10x 28. 


[2010] 


(a) Statement -1 is true, Statement -2 is true ; Statement - 
2 is not a correct explanation for Statement -1. 


(b) Statement -1 is true, Statement -2 is false. 
(c) Statement-1 is false, Statement -2 is true . 


(d) Statement - 1 is true, Statement 2 is true ; Statement -2 
isa correct explanation for Statement -1. 

In a shop there are five types of ice-creams available. A 
child buys six ice-creams. 

Statement-1 : The number of different ways the child can 
buy the six ice-creams is !°C,. 

Statement -2 : The number of different ways the child can 


buy the six ice-creams is equal to the number of different 
ways of arranging 6 A’s and 4 B's ina row. [2008] 


TT. 


78. 


79. 


80. 


81. 


(a) Statement -1 is false, Statement-2 is true 


(b) Statement-1 is true, Statement-2 is true; Statement -2 
is a correct explanation for Statement-1 


(c) Statement-1 is true, Statement-2 istrue; Statement - 
2 18 nota correct explanation for Statement-1 


(d) Statement -1 is true, Statement-2 is false 


The sum ofthe series [2007] 
ЭС: - NG, + aa == ЭШ Зун» m T em is 
0 b) 20 
(a) () 205. 
© 2 872 000 
— Со 2 


If x is so small that x? and higher powers of x may be 


E 1 \? 
(1+ х)2 1+1) 
neglected, then ; 2 may be 
(1-3)? 
approximated as [2005] 
3 3 
(a) Inox (b) зка? 
3 2 x 35 
c) -> d —-- 
(c) 45 (4) ЭШ 


If x is positive, the first negative term in the expansion of 


(12-3775 is [2003] 

(a) 6thterm (b) 7thterm 

(c) Sthterm (d) 8thterm 

The positive integer just greater than (1 + 0.0001)10000 is 
[2002] 

(a) 4 (b) 5 

(c) 2 (4) 3 


Ifthe sum ofthe coefficients in the expansion of (a + b)" is 
4096, then the greatest coefficient in the expansion is 
[2002] 
(a) 1594 
(c) 924 


(b) 792 
(d) 2924 
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_ Hints & Solutions 


3200 1 
з @ —=-0') 
8 8 ninin 
01713 
1 1 п(п+1) 
= —(1+8)' =-|1+n-84 82... 
ril ) е 2 11514 
21315 
1 
78 + Integer 31116 
3200 1. 1 1013743 101(2)(3)°(4)* 
и жаз a= t 
АЕ g nteger 3 7 7131 514! 
2. (3) 1012? 3 (4? 1012)? 3)4)* 
(3? 22213151 316! 
Pus y (5 a; = Coeff. of x? 
x 2r tr,-13andr,tr,tr,-10 
Тэн” Possibilities are 
и 22m - mr 2р = 1 
лү |» 
22т-1 43. 
r m >r=22 225 31710 
т+2 m+2 41511 
So, possible value of m= 1, 3, 7, 13, 43 51312 
But 2С, = 1540 а= 


2. Only possible value of m = 13. 


3. (120.00) 
_ 101(2°)(37) | 101(2*)(3°)(4) 


4 13 


6 Ї 

EN 17! 151 
Coefficient of x^ in E 2 | = coefficient of x* in P 415! 

-Х 

_101(2°)(3°)(47) | 10125)3)(4) 
(1-6x*)0— х) $ ^ 513120! — 6113! 
= coefficient of in (I- 6x*) Le Cx « "Cx? +... | 29] 3g 
13 


-2С,-6-1-126-6-120, х: 
5. (d) Using Binomial expansion 


4. (8.00) : мэт 
(x ay + (x а) XT +Т,+Т,+Т,..) 
20 
: Є 2 10 _ r 6 6 
The given expression is (2x^ +3x+4) exu " (= 2 ) (s [2 1 -2(n 4D TT) 
! 2[8C, o3 + С, х (x? — 1) +С (02 1)? € C. (х?— 1)? 
General term = авиа м Жа Mn M 
ninla! = 205+ 1565-34) + 15°04 — 2x2- 1) - (C1 + 333 - 3 35)] 
Since, а„= Coeff. of x7 —2(32x5— 48x4 + 18x?— 1) 
2n +n =7 and nr +в =10 a=— 96 and B —36 
Possibilities are a—B=— 132 
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Binomial Theorem M-79 


3 1 
ү 1 
= e | +5) 7? 20x 2108103) 4 = 200 
X 
1 3 
" ayer ( 1 4 ЭРЭ 14 20+1овох) =10 
General term Т, = С " ) (5) =C m | | | i 
x Taking Іов уоп both sides and putting log,)x = £ 
To find coefficient of x, 2n— 5r = 1 1 3 
Given "С —"C, —r-23 orn-r=23 E aa} 2-3:-4-0 
шан, wn >Ê +4t-t-4=0>t(t+4)-1(t+4)=0 
Minimum value is n=38 ee diced 
то 7 
ЕИ log gx= 1 >x=10 
3 
эс, B x (a P8833 — 20x87 or log,»x=-4=>x= 104 
x According to the question x> 1, <. x= 10. 
" П. © (+10) + (х – 10) 
х1988х 7 loggx | 2 50 
=8х20х =20х8' _, x — 64 Ay + ax + A,X? +... +ах 
т i: даа +... EET 
Now, take log, on both sides, then = 2(50C 50+ 50C 48 . 102+ 50C x46. 104+...) 
(log,x)*—(log,x) = 2 х 3:52.96. 109 
=> log,x --1 orlog,x =2 a,= 2.9С,108 
ясаа orx-8 ü *С,х10*® 
ЧЭЭЖ ЭЭ E “СО 
8. (b) Given'C, ,:"C,:C,,, 72:15:70 
"c2 "с, 15 50х49 49 | 
п “15 and n “70 ~ 2x100 4 =12.25 
С, rel 
r 2 ее Fu à 12. (a) Third term of (1+ x"&*)$- 5C, (х 82579 
n-r4l 15 n-r 14 C, (loa)? 


=> 17r=2n+2 and 17r=3n-14 


Given, °C, (x ^&*y? 2560 
Le, 2n+2=3n-14>5n=16&r=2 


log; xi2— = (+16)? 
> 2 256= (+16 
а oom ЛЕ _ 16+120+560 e ) xD 


Jo Average = 3 3 =  yb&bx-]6or y8 =—16 (rejected) 
_696 _„„ => 101 = 16 > log, xlog,x =log, 16-4 
~ 3° => log,x=42>x=2?or2? 


9. @ (x+V¥x3-1)°+(x-V3 - D$ ЗЭРГЭЭ: 


4 
= 2[°Cyx® + С, (x3 — 1) + PCy? (х3 - 1? 


(a) Since, coefficient of x? in the expression x? 
op 


= 97,6 7. 15,4 8. 39,5 2.4.9. 3,6 XA). 
2p^* 150 15x" * 1x0 302° + Ix t x? — 3x (8-3 is a constant term, then 
+ 33-1] х 
Hence, the sum of coefficients of even powers of x Vo 
x=2[1-15+15+15-3-1]=24 Coefficient of x? in x? +2) 
х 


10. (b) ~. fourth term is equal to 200. 


10 
— co-efficient of constant term in [ss + ij 
X 


Ea 
Т,- Цэг Е 1+10810х 512 — 200 


ы 10-r n 
General term in +2) - °С. (vx) (4) 


x 


ШШШ 


14. 


15. 


16. 
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10-r 


- —2r 
“0С (ху? ow! 
Then, for constant term, 
10-r 
2 
Co-efficient is x? in expression = !°C,A?=720 


720 
Ре = X-4d 


2r -02r-2 


Hence, required value of À is 4. 
(b) 2403 = 2400 23 
= 24 x100 , 23 


= (2410 -8 

- 8(24)!00 = 8(16)100 

=8(1 +15)! 

=8+15 р 

When 2*9? is divided by 15, then remainder is 8. 


8 
Hence, fractional part ofthe number is 15 


Therefore value of k is 8 

(а) -(109xy-21-42x tx), 
(tay 
and (1 +x3)4= 1 + 4x3 + 6х6 + 4x? +x? 

So, the possible combinations for х! are: 

x.X), 0.9. x3, x? x? x6, x^. x6 

Corresponding coefficients are 2 x 4,2 x 1х4, 1 x 3x 6, 3 
x 6 or 8, 8, 18, 18. 

2. Sum of the coefficient is 8+8+18+18=52 
Therefore, the coefficient of x!° in the expansion of 
(12-392 (1-32 (1 + х3) is 52. 


8 


@ 1 | | 1 
45 «1-458 -1 45x «1445 —1 
After rationalise the polynomial we get 
1 , a 51445741 | 
45x +1- J5% -1 (х? 1 Jx 1 
| 1 „уз +1 5х5 -1 ' 
45 «1445 -1 Js? «1-453 -1 


(5x? +1) - (5x —1) (5x +1) - (x =) 


18. 


_ : It TEN i) ЇЇ +1 45 1 


1--3х2--3х4--х6, 17. 


Pe (Vs 1) х (Rs +1] (68-1| 
= ec (Vs? +1) К 2 1) 
30. (үз + 1 (vs E 1 + ads -1) 


| 5C, (522 + 1)*  *C, (553 + D° (5х3 —1) +80, 
2 (5x? +1)? (5x? - 1? 


28 
«ЭС, (5х7 +1) (5х7-1У + 8, (5? - 1)4 


So, the degree of polynomial is 12, 


Now, coefficient of x" = [8C,514- 80,54 + RO 55-4 8C 55 


+5С„5*] 


= 104 23 =8 (10)* 
(а) Let a=((1 + 2x +3x?)°+(1 —4х2)б) 

Coefficient of x? in the expansion of the product 
(2—х2) ((1 + 2x + 3х2)6+ (1 —4x7)9) 


= 2 (Coefficient of x? in a) – 1 (Constant of expansion) 
In the expansion of ((1 + 2x + 3х2)6- (1 —4x7)®). 
Constant = 1+1=2 


Coefficient of x? = [Coefficient of x? in ($C, (1 + 2x)? (3х2)0)] 
+ [Cofficient ofx? in ($C, (1 + 22? (3х2)!)] 


- [6С, (4x?)] 
=60+6х3—24=54 
The coefficient of x? in (2 — х2) ((1 + 2x + 3х7)%+ 
(1-452у) 
=2 х 54-1 (2)= 108-2 = 106 


(c) Since we know that, 
(x+a)°+(x—a)° 


= 2С, x °С» xa^ Хал 


5 5 

(x4 х? 1) T x? 1) 
= 2p 6, x 5С, x3(x3— D) 5C хб? -1y] 
=> 2[х5+10х6– 10x? -- 5х7 — 10x^- 5x] 


Sum of coefficients of odd degree terms = 2. 
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Binomial Theorem M-81 


10 


(a +1)(x7 - xl +1) (Vx -1)(vx +1) 
(xP - x48 +1) Ух\Ух-1) 


19. (а) 


= (X +1-1-1/x"? ) = (28 а)" 


20-5r 
Т, + i PC Х б 
Югг= 10 
10 -5 
Ту= Сүх 
Coefficient of x? = 10C o (1) (-1)19 - 1 
(28-1999 284-1 
7 7 
28A-7+7-1 7(41-1)-6 


7 7 
Remainder = 6 


20. (d) 


— 


(aper 1 |J. 18 62 
21. 0) цан Ян шиг 
2х3 
6-2-2 >r=12 
3 
2 
86-22--4 => r=15 
Bo, 
. -2 12 
3 coefficient ofx ^ _ 2 = 182 
coefficient of x ^ 18 Cis ae 
215 


°С, 2 "Cui E "Cua 
1 7 42 

By solving we get r= 6 
so, it is 7 term. 

23. (b) Consider (1 + ax + bx?) (1 —2x)!8 
=(1 +ax + bx?) [!#С,— © (2x) 

+!#С„(2х)?—1®С,(2)5+ Ї#С,„(2х)%—....... 

Coeff. ofx? = !8C, (—2)5+ a. (-2)2.18С, + b (-2).18С, =0 
Coeff. of x3 =—!8C,.8+ ax 4. 18С„—2Ьх18=0 


22. (c) 


18517519 5 | 4а+18х17 36-0 
6 2 
=-51 x 16x8+ax 36x 17—36b=0 
--34х16-514-35-0 
514-35-434х 16=544 
-51а-35-544 -40) 
Only option number (b) satisfies the equation number (1) 


24. (b 4"—3n-1-2(1-43)'-3n-1 
[G 3990 ЗС 35 pto ane died 
9 [^C +"C,.34+...47C 372] 
2 3 n 


^. 4" —3n— 1 is a multiple of for all n. 
<. X= {x: xis a multiple of 9} 
Also, Y= (9(n—1):n EN} 

= {All multiples of 9} 
Clearly XC Y. —. XUY=Y 


25. (а) 144435 = 2, а;(1+х)' 
= 
= ap ta, (l+ x)! +a,(14+-x)? + a4 (+x) 
+а4(1+х)* +.a5(1+x)° 
> pex*4x) 


ау +a, (1+ x) a4 (1 - 2x4 x2) + аз (1+ 3x4 3x24 x?) 


+а4(1+ Ax - 6x? +4х? + x^) +а5(1+5х+10х2 +10х? + 5x4 + x°) 


=> 14x44 


= dg td tajx +a і 2аух+азх? + аз +Зазх 


+3Зазх? + a3x° + ад +4адх+ бадх? + 4a4x^ t dax" + а5 


+5а5х 4 10а; х2 H 10a5x? 5asx* asx’ 


> 4x44 


—(ag + а a5 + аз + ад + as) + х(а + 2a +Заз + 4a4  5as) 


+x" (а) +303 + бад +1045) + x° (az + 4a4 +10а5) 


+x4 (a4 +5as5)+ х? (45) 
On comparing the like coefficients, we get 


ад +545 -1 ... (11); 


a3 + 4a4 a 10as -0 .. (iii) 


and |a5 +3a3 + бад +10а5 = 0... (iv) 
from (1) & (ii), we get 


(у) from (1), (11) & (v), we get 


ад =-4 


аз = +6 (M) 


Now, from (1), (v) and (vi), we get 
d,—-—4 
26. (a) Let r^ and (r + 1)" term has equal coefficient 


е 55 55 
( + | = 255 Г + 3 
3 6 


К 
P? term = 255 55C, (2) 


M — —————M Е 


30. 


27. 


28. 


29. 
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1 
Coefficient of x” is 255 55 С, — 
6 
+1 
(r +1)" term = 255 °С, B 


| ‚755 55 1 
Coefficient of x"! is 2" "C. gu 


Both coefficients are equal 


55 55. | 455 55 1 
2 е Са он 
1 1 1 

1155-г |r+1|54-r 6 

6(r*1)255-r 
6r+6=55-r 
Tr = 49 

r=7 

("+ 1) = 8 


Coefficient of 7^ and 8" terms аге equal. 

(c) Given expansion is 

(1+ x)101 (1-х + x2)100 

= (1 x) (1.9 х)190 (1 - x х2)100 

= (1 +x) @ + x) (1 — x 3510 

= (1 +x) (0a 

Expansion (1 — x3)!00 will have 100 + 1 = 101 terms 
So, (1 + x) (1 — x3)! will have 2 х 101 = 202 terms 


(а) Expansion of (1 +x)" is 1 +”C x+ ?"C, х?+...... H 
2n r 2n rH 2n 2n 
С.х Сна uie TC, X 


: 2n — 2n 
As given ^"C C, 


(2n)! (2n)! 
7 (r+2)!(2n-r-2)! (Qr) Qn-3r)! 


—(Qr)!Qn-3r)!-(r*2)! (20 -r-2)! ...(1) 
Now, put value ofn from the given choices. 
Choice (a) put n = 27+ 1 in (1) 
LHS: (37) !(4r* 2-3r) ! = (3r)! (r * 2)! 
RHS: (r*2) ! (3r)! 
=> LHS = RHS 
(d) (2!2 + 31/5110 = 10C (212)0 
+ OC Q2 (315) +...... + 10C (31/5) 10 


There are only two rational terms — first term and last term. 
Now sum of two rational terms 


(2)5+(3)2=32+9=41 


31. 


32. 


(b Letr+1=7 > r=6 
Given expansion is 


9 
3 
+ 45 Inx | ,x>0 
шоо 
We have 

Т "С, (xy a" for (x + а)". 
-. According to the question 


3 
729- 253 (v3 In х) 


3 
=> 36= бах v х(61пх) 
84 


=> (Inx)®=1 = (Inx)é- (In e) 
> x=e 


(a) Consider (43 1)" -(43- jn 


Е 2| с. (V3 je +7"C, (УЗ ү 


2n-5 
+21 СЬ (43) m = 
ae (a + by E (a E by" 
-2 Ca" b+ "Cua" 4b...) 
= which is an irrational number. 


1 1 3\25 


(a) Given expansion is | У spada 


The general term is 
1 55-r гү 


55 5 10 
Pasel {0 


T,., | would free from radical sign if powers of y and x are 
integers. 


55-r r . 

5 and 10 are integer. 
—r ismultiple of 10. 

Hence, r= 0, 10, 20, 30, 40, 50 
Itisan A.P. 

Thus, 50 20 + (K—1) 10 

50= 10k-10>k=6 


Thus, the six terms of the given expansion in which x and 
y are free from radical signs. 


i.e. 


EBD 83 


33. 


34. 


35. 


www.jeebooks.in 


Binomial Theorem M-83 


(d) Given function is 
fo)-1-G-D-*(-12-(y-19 +........ 
In the expansion of (y – 1)" 
T, 1 = "C, y" =p (- 1)" 
coeff of y? in (y - 1 =2Су 
coeff of ? in (y - 1? =—3C, 
E 4— 
coeff of y? in (y - 1)4= ^C, 
So, coeff of termwise is 


ее кы ын Тер 
12550 SO CPP е p 
CCo +С) + CHE OS Loss pU. 
Sy Cat sain pU 
oro лон EOS 

= эт = 18C, 


(a) Statement2 : 

P(n):n! =n is divisible by 7 

Put n= 1,1-1 = 0 15 divisible by 7, which is true 
Let n= k, P (k) : k’ — kis divisible by 7, true 
Put n=k+1 


P(k+1):(k +1)’ —(k+1) is div. by 7 


P(k+ 1): kT 7С +10, +......+ T Ck 1 -k- 1, is div. 
by 7. 

P(k De —k) CGP HIG +........ ТС) is div. by 
7. 


Since 7 is coprime with 1, 2, 3, 4, 5, 6. 
So ’C,, ! C,,......' C, аге ай divisible by 7 


P(k + 1) is divisible by 7 
Hence P(n) : n” – n is divisible by 7 


Statement 1: n” — n is divisible by 7 


= (n1) -(n-«1)is divisible by 7 


(n1) =n" -1+(n7 — n) is divisible by 7 


=> (n+l)! n" -1is divisible by 7 

Hence both Statements 1 and 2 are correct and Statement 

2is the correct explanation of Statement -1. 

Ф) (1-х-х2-329-1(1-х)-х2(1-х)6 

=(1-x)f (1 -x$ 

=(1— 6x + 15x? — 20x + 15x4 — 6x5 + хб) x (1 — 6х2 + 15x4 
— 20x6 + 15x8 — 6x10 + x12) 

Coefficient of x" = (— 6) (- 20) + (—20)(15) + (— 6) (-6) 

--144 


36. 


37. 


38. 


(a) (8^ 2 (62) 2n+1 
= (64) n (62)2" +1 
= (63 fi 1)'— (63 = 1*1 


- K (63)" + "С, (63) + "С, (63)? 


+ "Cp (63)+ ied 


[76 Gy m цай? (63)2" 
4 эн, (63) -1— аваа + су?" A] 


= 63 х Е (63)! + "C, (63)? "C, (633 


| Cg (вз)?” – 2n c (gat + m Cap +1 


= 63 x some integral value + 2 
Hence, when divided by 9 leaves 2 as the remainder. 
(b Fromstatement 2: 


n n n 
У (+0) "С" УС, «Y "cat 
г=0 r=0 


23 pip ds say 
г=] 
пх (1+ x) "1+ (1+ x)” = RHS 
г. Statement 2 is correct. 
Putting x = 1, we get 


n 

Y @+1"С, =п-2" 1+2" -(пь2)-2"1 
r=0 
-. Statement 1 is also true and statement 2 is a correct 
explanation for statement 1. 
(b T. = C1)". "C, (a) ~". (БУ is an expansion 
of (a — b)! 

Sth егт = t; = t441 
= (19. en (ay-4.(b)* = "б, a4. pt 
6th term = f. = ts, = C1) "С, (ay? (b 
Given t; + 14 =0 
50, g^ О ape. b5)=0 

n! а" p n! а" 
410п 4) a4 5X(n-5) а5 


n.a" p^ | 1 Ь 
4\(п—5)!а%|(1-4) 5а 


Е [> а=0,Ь =0] 


1 — 


b _ n-4 
п-4 а 


=> =0 > 2 
b 5 
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а ЕЕ 


3. @ (-y"ü- y» 4. © т = °C, (43)9 5" Бу 
2 n n 2 256-r 
-[I- "Oye "Coy —.....] П+ "Cy - "Суу... oon 
= 2560 (зу 2 (5 
= 1+(n-m)y4 [rn i ni) m ..... | . n2 56er 27 р 
2 2 Terms will be integral if & — both are +ve integer. 
2 8 
хирээ! -0 Itis possible ifr is an integral multiple of 8 and 0 < r < 256 
2 2l. z jee 
iid E +n -m-n 2mn үр л Т=ЗЗ : " 1 ЭР 
2 43. (©) t,5,-"C. = С, рх" 
(т 2 п)? ET (m of n) = 20 Given that, аар, +1 2x MOS ; 
" | => и+1+3и-1=2и 
=> m+n=80 0) [from (1)] Ш Ш 
nei тг => 2n=4r => n-2r 
Solving (i) and (ii), we get " 
*. m=35,n=45 44. (a) Weknow that x17 Р 1C, xP and 


; ; =PtIC x4 
40. (d) 7, intheexpansion CES су? 


А + spt = 

|1 Жэ BON er 4C,.[ Remember "C SAC ol 
| ах? — | =" (ах?) И" (5 " » юү 

Бх bx 45. (c) General term = Т. = "C, (Vx) mE 

X 
= He jay hy Gy ни 
For the Coefficient of x’, we have = C (-ky. Prou 
22-3r=7 — 1-5 - 
-. Coefficient of х” -Pc(-ky.x 2 
LH C; (a) бу” 5 (i) Since, it is constant term, then 
. . . 10-57 
Again T ,., | in the expansion 2 202rz2 
11 r 10 2 
д 2: -К) = 405 
СЕ = 1С, (ах?) 1-2 сайн 
bx bx ‚2 _405*2 81 
_ Hes ауу x(by (xy 27911" 10x9 9 
For the Coefficient of x”, we have FILE 
Моу 11 -3Зг=-7 —3r-18 г=6 46. (a) Consider the three consecutive coefficients of 
-. Coefficient of x^? (tap ba cnp "e Les 
= Мо a? хіх (b) 6 0) 27 | 
ч Coefficient ofx" = Coefficient of x 7 Жэ = (Given) 
From (i) and (ii), C 2 
«Ics (а) (b)? = "Cg а? x (5) $ HR mo | 
= т=п "EY 
— ab- 1. n+5-r 2 0) 
41. (b) Coeff. of x” in ( 1+x) (1 х)" 

= coeff of x" in di E. 

n n 2 nn n and п+5 = 7 
@+х(@-" Сүх+” Gx? —....+(—1)”"С„х”) С 
so spy me "42 5 

CD'C,*CD Ga ЕА Spank Gi) 

=(=)” +)" l.n n+4-r 7 


Solving (1) and (ii) we get r=4 and n = 6 
n 
-(-1) (1-и) -. Largest coefficient in the expansion is !! C, = 462. 
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47. 


48. 


49. 
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Binomial Theorem M-85 


50. 
( a 1 n 
(c) Here, 14 иг 
Ты 2"C,G) 2 (5) 
co d а int 
; m 8 are integer 
So, г must be 0, 8, 16,24 ...... 
Now n=t,, =a+(n—l)d =0+32х8 = 256 
=> п = 256 
(зг 1)” 
= С. ( 51. 
(c) Generalterm = £4 rl 2 3x 
9-r r 
(2) (3 
2 3 
The term is independent of x, then 
18-3r=0>r=6 
3 6 3 
3 1 1 
ga (8) alg) 
7 52 3 316 
= 2859/1) 42) 
3х2х1 \ 6 18/7 
ай edu 27 
18 
(a) General term of 
1 al i zt 
(ox? + Bx © )!° = 9С, (ох)! (Bx 6 )" 
l0-r r 
E 106 10-78" (х) 9 6 
: „10-7 r 
Term independent of x if 7 a= 0>r=4. 
-. Term independent of x = '°C,a°B* 
52. 


Since a? +B? = 4 
Then, by AM-GM inequality 


3 2 1 
ор > (0752) 
(2)? > азр? абр“ <16 
- The maximum value of the term independent of 
x = 10k 


10k = C, -16 = k = 336. 


(118) 
According to the question, 


"Са C бар 215:12 


F 


"C, 5 - 
>- й Ех rel 5 
C, 2 r 2 
=> 2n-7r+2=0 440) 
Е rni _ 12 _ п-к 12 
шаг 5 r+l 5 


=> 5n-17r-12=0 - (di) 
Solving eqns. (1) and (ii), 
n=118,r=34 


(b) General term of the given expansion 


i E 16-r 1 r 
Jam. 
in (25 E] 


For r= 8 term is free from ‘x’ 
1 


sin? 0cos? Ө 


To slip 


28 
So 408 
(sin 20) 


When Өє| 2 1 then least value of the term 


[84 
independent of x, 


| -5С,28 [^ min. value of7, at 0 = 7/4] 


When Өє Li then least value of the term 


independent of x, 


28 


L="C,= 


то 


= 16С 2824 
ge 


[^ min. value of Z at = 7/8] 


ь 1005202 
Now, р 16,28 


(d) Letthe general term ofthe expansion 


1 60-r DV 
60 5 410 


= «с, n (ay Gy» 

Then, for getting rational terms, r should be multiple of 
L.C.M. of(5, 10) 

Then, r can be 0, 10, 20, 30,40, 50, 60. 

Since, total number of terms = 61 

Hence, total irrational terms = 61 — 7 = 54 


54. 
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ка ey 


EVI 
юе [23| |1. 
and 5"term from end Tj, = “6 І 


2 2 
_ 23.22.33 
1 


2 1 
-4(6)):124.(36)? :1 


8 
1 
(с) General term of (2x? - 1 is 


21ү 
8c (2x2) (=) 
x 
.. Given expression is equal to 


r 
t Ex) A oet = 
X X 
T I 
- 8c, x28 EJ 21 8С (2x2)8 (+ 
X X X 
т 
+3x5. соу EJ 
X 
- ed 28-г (D) х16-3г E or (i x53 


T 
43,50, 26-9 E (-1y x23 
X 


For the term independent of x, we should have 
16—-3r-0,15-3r-0,21-3r-0 
From the simplification we getr = 5 andr =7 
/.-8С; (23) (15-3. 8C,.2 
! 
| | ш x8 
513! 


=(56 x 8) —48 
=448 —6 x 8= 448-48 = 400 


55. 


56. 


57. 


(c) Given expression can be written as 


А : 10 
(43) +в (МР 
x15 р 4х(4х-1) 


{rn E]! Qe 


= (x18 _ y-1/2)10 


General term = T, | 
10-r r 
10 (03 3 =) 
= a (x13)107r( H2yr = C, хз. (-1)’ “x 2 


10-r r 


-"eC x33 


Term will be independent of x when 2 инж, 


> r=4 
So, required term = T, = !°C,=210 
(d) Та - БС oy 1 Qxly- 5c x Qy х x30-3r 
For independent term, 30 -3r 2 0 > r=10 
Hence the term independent of x, 
Ty = PC, x 2)? 
For term involve x5, 30—3r-15 = r=5 
Hence coefficient of x^ = PC; x (2)° 


15! 
15 5 
C.x(2 1015! 
Required ratio = +; ex T. ^ 15! 
Сюх(2) 12! эр 
5110! 
-1:32 


(d) Given expansion can be written as 


n 
(=) (0-7 x)” = (-1)" x” (1 — х)2" 
х 
Total number of terms will be 2n + 1 which is odd (77 
2n is always even) 
20-1-1 


-. Middle term = 2 


=(n+ 1) th 


Now, Tai 2016, (D x"? 

Pno tnn 
x" (-1)" 
Middle term is an odd term. So, n + 1 will be odd. 


So, n will be even. 
-. Required answer is ?"C Е 


So, =?”С„ (—1)” 
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Binomial Theorem M-87 


(c) The middle term in the expansion of 
(1+ ох) = T, = C (ох)? = ба? x? 

The middle term in the expansion of 
(l-ax)® = T, =° С. (-ax)? = 20938 
According to the question 


3 
10 


ба? = 200 >a 


20 
(a) The given series, ЕЭ цаг,” 
r=0 


50 49 48 47 32 31 30 
= C; Cg; Ce t+ Cgt..- Cet Cg + Cg 


up $c) ис, 2б, | Be ge Ne 63. 
=@!с, Wege. pue Sc. $c 
-(2с, 3C. у | 9C. „50C зор, 
с, зор, 
| 10! pioy 

(615) General term ofthe expansion = сви! х 
For coefficient of x*; В+ 2y=4 
Here, three cases arise 
Саѕе-1 : When y=0, В =4,0a=6 

10! Bt2y 
> apy! 64. 
Саѕе-2 : When y= 1, В =2,0=7 

10! _ 
=> Win 
Case-3 : When y= 2, В =0, a=8 

10; 45 65. 


> 802! 


Hence, total = 615 
(30) Let (l-x +x? ..... x?) (1 tx t x? ..... x?) 
=g taxta t... 


put x=1 

1(2n+ 1)=a ta +а,+.....а,, 41) 
put х=-1 

(2п+1)х1=а,-а,+а,+...... а, 48) 


Adding (1) and (ii), we get, 
4п+2=2(а,+а,+.....)=2х 61 

=> 2п+1=61 => n=30. 

(d) Given expression is, 


і жү: 3 d 
60 81 22 


6 8 6 
Е 1 2x2 3 x 2х2 3 
60 x? 81 x? 


Term independent of x, 


6 
| ЛО 1 
— Coefficient of x? in 60 x 2 | 


4 № 

2 

coefficient of x 8 in (> - 3) 
X 


-1 1 
БХ 32/34 — 6 5 
--72-36--36 

b) Given 70C + 22.200, + 35200 +... + 202.2°С, 
= AQP) 

Taking L.H.S., 


20 20 
_ $r. aC, _ Са 
r=1 


r=1 


| 20 " 20 1 
= 20| У GH °С, +}, "Ga 


Lr=l fal 


r=2 


20 
18 19 
220119 УС, 5+2 | =20[19 . 218 +219] 


=420 x 218 
Now, compare it with R.H.S., A= 420 and В = 18 

(a) Given expression, 

(1-х3 9 (1 x - x29 (143) 2 0 —х3)9 (1 — x?) 

=(1 — 3) — х2(1 – х3)? 

=> Coefficient of x1 in (1 — х3)? — coeff. of x16 in (1 х3)? 
9! 7х8х9 
613! 6 — 
(c) Given expression is (1 + ах + bx?) (1 — 3x)!5 
Co-efficient оЁх? = 0 
= 5С,(- 3)2 +a. 15C 6 3)+ b. ЗС =0 


Iu ЖЭЛ 


-2С,-0- 84 


=945—-45а+Ь=0 40) 
Now, co-efficient of x3 = 0 
= С. C3} +а. cC 3? +b.C, 3) =0 


= Еа me 3x3x3)4 дк NE a ME 
3x2 

=> 15x 3[-3x7x13+ax7x3-b]=0 

—21a-b-273 41) 

From (1) and (ii), we get, 

a—28,b- 315 (а, Б) 2(28,31,5) 


ев  —— — e Mathematics 


66. 


67. 


68. 


69. 


70. 
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Фф) 2/6 3 0 9896. T us 62,206. 


20 20 20 
= у Gr+2) зу r. C, +29 AC, 
r=0 r=0 r=0 


20 20 
2805 "C4425 "e 
rel r=0 


60 x 219+2 x 20 = 221 [15+ 1]=225 


th 
n 
(a) Middle Term, É + ) term in the binomial 


8 
. = 3 . 
expansion of | +— | is, 


3 x 
3\4744 
8 X 3 2 
Tiu e(£) (2) = 5670 
8x7x6x5 12-4 
х - 
Aa ОО 
=> x$-81 


=> х#-81=0 

2. sum of all values of x = sum of roots of equation (х – 81 = 
0). 

(b) Consider the expression 

С. С, + T i TD + UC y ЭБ, +... + 27” 5 ЭС, 


For maximum value of above expression r should be 


equal to 20. 
as АС» р "US E С . ЭС, +.. + om . ЭС, 
°C, | Qc +4 (°C)? = SCi 


Which is the maximum value of the expression, 
So, r=20. 


S (507 sor 2( |50 [50-r 
e “© о) ара) 


r=0 
25 
Bs (come (86 
244125 (25 ip5-r|r 


25 
SIX TU. = Mer (27) 
r=0 


Then, by comparison, K = 22° 
(b) Consider the expression 


1-1 
| "e | -41-8У0-07 


3.4 
=(1 СЕЕ 


2 


71. 


72. 


73. 


74. 


3:45 2. 3-4-5-6 
n p? 2 бъ) 


3! 4! 
| 3-4-5-6 
Hence, the coefficient of /^ =1- 3 
|. 3X4x5x6 E 
~4x3x2x1 | 


@) We have "C 990, ou +2IC 0) 
ec + 10C, эл 


1 
3 аер ает а Со 2-1 


Со Сүн Суна Су =2 1) 


l 221 10 
>? 21-02 1) 


= (220 1) (210 1) 2 220 210 
(b) Total number ofterms — НӨ, -28 
(n+2)(n+ 1)=56; n=6 


46 
^. Putx = 1 in expansion (1-44) > 
x x 


we get sum of coefficient = (1 — 2 + 4)6 
= 36-729. 
(c) We know that (a + b)” + (a — b)" 


= 2|" Cga" DO + "Са" 22 +" Сда" АЬ*...] 
50 
(-24x) +(142Vx 


оао о) + Cy al «| 


y" 


5 Цэг ао | 
Putting x = 1, we get, 
350 


2 


+1 


ОЕСР 


(b) Given expansion (1+ x" + 253 y 


Let x1012 = (19 (х), (х253)е 
Неге а, b, c, n are all +ve integers and a < 10, 
b<10,c<4,n<22,a+b+c=10 
Now bn + 253c = 1012 
=> bn = 253 (4 – с) 
For c « 4 and n < 22; b > 10, which is not possible. 
.c=4,b=0,a=6 
B х1012 = (1)6. (х")0 . (х253)4 
10! 


1012 — ` — 10 
6!0!4! 4 


Hence the coefficient of x 
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76. 
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Binomial Theorem M-89 


10 10 
6€ $-Yj"c,-»10'C,, 
j=l j=l 


[: "C, = EOM 
r 


- 10| ^C a^ e 0 d us °Cy | 10.29 


(a) The given situation in statement 1 is equivalent to 
find the non negative integral solutions of the equation 
X, tx, tx, x, 1X,—6 | 

which is coeff. of x? in the expansion of 

(1 x x? +23 +.....00)5= coeff. of x6in (1-х)7 


5.6 
= coeff. of xf in brc ex um 


5.6.7.8.9.10 (10! 10 
6! 614! 
-. Statement 1 is wrong. 
Number of ways of arranging 64's and 4878 in arow 
_ 10! 
1614! 
child can buy six icecreams. 
-. Statement 2 is true. 
(d) We know that, (1 + х)20 = 20 420€ y + 20С, x? 
20 10 20 20 
Fuss Сүх... С,ух 


Put x=—1, (0) 220€, - 20c, -20с,-20с, +...... 


6 


e 6 which is same as the number of ways the 


20 20 де 
39 үрг Ou wu б, 
—0-2 2226, 2 206, ЯН 200, _ 208, 
Pena = "СИ Сүр 
= WE io = 27°C; 2 UC $ С 2 20C. 
20 2 
d udo СЕ 


=> 20 20 20 _ 20 20 
Cy — 2C] + 390, — 0С, + .... + C4 


1 
= +. 20 
= 2 Cio 


(©) ·- x? and higher powers of x may be neglected 
3 3 
— X 
1+ = ( + | 
(ese (145 


| 2 
1-x2 


80. 


81. 


x 
2! 8 8 
n(n —1)(n —2)......... n-r-«l А 
эрт 
For first negative term, 


n-r+1<0>r>n+1 
27 
Sps A e e (n=) 
5 
Therefore, first negative term is 7%. 


n 
(d) (1+0.0001)19000 202 ,n= 10000 
n 


aig y Е Е, 1 
n ! n? 3! n? n” 
-1-14 1 ! = 1 : 1 +... l 
n 3! n n д 
1 1 1 1 
<l+—4 EG suis | 
I! 2! 3 (9999)! 
14 Ly : bees о-ё«3 
] 2! 
(c) Takea-landb-lin(a- b)". 
2" =4096 2212 = п =12; 


The greatest coeff = coeff of middle term. 
Somiddleterm- t}. 

= = 020 46 
= t = ig, 1 = "Ca 


1 
=> Coeff oft, = 2С, = == 924. 


1. 


The common difference ofthe A.P. Бу, by, ..., Dn is 2 more 
, a,. If 


than the common difference of А.Р. aj, a, ... 
адо = —159, аууу = —399 and b, = a^, then b, is equal to: 
[Sep. 06, 2020 (ID)] 
(a) 81 (b) -127 (c) —81 (d) 127 
If 32sin20-1 14 and 34-28 020 are the first three terms of an 
A.P. for some o, then the sixth term ofthis A.P is: 
[Sep. 05, 2020 (1)| 
(a) 66 (b) 81 (c) 65 (d) 78 
If the sum of the first 20 terms of the series 


log 41/2, x + log 1/3) x € log лау X+... 15 460, then x is 


equal to : [Sep. 05, 2020 (П) 
(a) 72 (b) 7172 (c) e (d) 746/21 


Let а, а,,....., а, be a given A.P. whose common 
difference is an integer and 5, = а +a, +....+а,. If 
=300 and 15x n € 50, then the ordered pair 
[Sep. 04, 2020 (1D] 


a, =l, a, 


(S, 4, a, д) is equal to: 
(a) (2490,249) (b) (2480,249) 
(c) (2480, 248) (d) (2490, 248) 
If the first term of an A.P. is 3 and the sum of its first 25 


terms is equal to the sum of its next 15 terms, then the 
common difference of this A.P. is: [Sep. 03, 2020 (D] 


1 1 1 
Oz: OF 97 


In the sum of the series 


1 
(a) 6 


3 1 4 
ӨМНӨ. ca upto п term is 488 and then 


[Sep. 03, 2020 (Ш) 
(b) п term is 4 


n™ term is negative, then : 
(а) n=60 


2 
(с) n=41 (d) п term is B. 
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10. 


п. 


12. 


13. 


14. 


Ifthe sum of first 11 terms of an A.P., aj, dy, аз,... is 0 


(a, #0), then the sum of the A.P., aj, аз, а;,..., аз iS 


ka,, where k is equal to : [Sep. 02, 2020 ID] 


121 121 
de d e 


72 


72 
(© > 9 == 


The number of terms common to the two A.P.’s 3, 7, 11,..., 
407 and2, 9, 16, ..., 709 is : [NA Jan. 9, 2020 AD] 


1 1 
If the 10" term of an А.Р. is 20 and its 20" term is ТО? 
then the sum ofits first 200 termsis: [Jan. 8, 2020 (ID] 


(a) 50 (b) 502 (с) 100 (d) 1007 


Let f: А > А be such that for all x e R, (2*4 21), f(x) 
апа (3* + 3-Х) агеш A.P., then the minimum value off (x) is: 

[Jan. 8, 2020 (1)| 
(a) 2 (b) 3 (c) 0 (d) 4 


Five numbers are in A.P., whose sum is 25 and product is 


1 
2520. If one of these five numbers is “> then the greatest 


number amongst them is: [Jan. 7, 2020 (1)| 


(a) 27 (b) 7 (c) 5 (4) 16 


Let S, denote the sum ofthe first п terms ofan A.P. IfS, = 16 
and 5; = —48, then $1015 equalto: [April 12, 2019 (1)| 
(a) -260 (b) -410 (c) —320 (d) -380 


If ay, ар, а, ...... are in A.P. such that a, t az * а= 40, 
then the sum of the first 15 terms of this А.Р. is: 


[April 12, 2019 (II)] 
(a) 200 (Ы) 280 (c) 120 (d) 150 


Ifa, ал, a3,.....a, areinA.P. anda, *a, +а+....+аџ= 114, 
then a, tag+a,,+a,isequalto: [April 10, 2019 (1)| 


(a) 98 (b) 76 (c) 38 (d) 64 
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Sequences and Series M-91 


Let the sum of the first n terms of a non-constant A.P., 


n(n-7) 
2 


A, where A isa 


constant. If d is the common difference of this A.P., then 
the ordered pair (d, ас) isequalto: [April 09, 2019 (1)| 
(a) (50,50+46A) (b) (50,50--45А) 
(c) (A,50+45A) (d) (A, 50-- 46A) 


10 
Let у f(a +k) =16(2!° — 1), where the function f satisfies 

К-1 
f(x + y) = f(x) Ку) for all natural numbers x, y and f(a) =2. 
Then the natural number ‘a’ is: 

[April 09, 2019 (1)| 

(a) 2 (b) 16 (c) 4 (d) 3 
If the sum and product of the first three terms in an A.P. 
are 33 and 1155, respectively, then a value of its 11 term 


is: [April 09, 2019 (II)] 
(a) —35 (b) 25 (c) -36 (d) -25 

The sum of all natural numbers ‘n’ such that 100 < n « 200 
and H.C.F. (91, п) > 115: [April 08, 2019 (1)] 
(a) 3203 (b) 3303 (c) 3221 (d) 3121 


If"C,, "C; and "C, are in A.P., then n can be: 

[Jan. 12, 2019 (II)] 
(a) 9 (b) 14 (c) 11 (d) 12 
If 19th term ofa non-zero A.P. is zero, then its (49th term) : 
(29th term) is : [Jan. 11, 2019 (II)] 
(a) 4:1 (b) 1:3 (c) 3:1 (d) 2:1 
The sum of all two digit positive numbers which when 
divided by 7 yield 2 or 5 as remainder is: 

[Jan. 10, 2019 (1)| 


(a) 1256 (Ы) 1465 © 1365 (d) 1356 
30 
Let aj, a5, ..... , азу be an АР, S= Уа, and 


Ifa; = 27 and S— 2T = 75, then aj, is equal to: 
[Jan. 09, 2019 (1)| 


(a) 52 (b) 57 (c) 47 (d) 42 
111 | 

Let —,—,—,....5 (Хүж 0 fori = 1, 2, ...., n) bein А.Р. 
м № X3 


such that x, = 4 and х,у = 20. If n is the least positive 


integer for which x, > 50, then Ў; (+) is equal to. 


Е 
[Online April 16, 2018] 


(a 1 


оз O07 © = : 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


If x, , Xp, ....., x, and L ee are two A.P's such that 
h h h 
x47 h, = 8 and x; = h, = 20, then x5. Лү equals. 
[Online April 15,2018] 
(c) 3200 (d) 1600 


n 


(a) 2560 (b) 2650 
Let ау,а2,аз,...,адо be in A.P. such that 


12 
УУ алкы =416 апа ад +443 = 66. If 
k=0 


а? +а2 ар = 140т , then m is equal to: 


(a) 68 (b) 34 (c) 33 (d) 66 

For any three positive real numbers a, b and c, 

9(25a? +b?)  25(c? -3ac) = 15b(3a +c). Then : 
[2017] 


[2018] 


(a) a, b and carein G.P. 

(b) b, c and aarein GP. 

(c) b, c and aarein A.P. 

(d) a, b and carein A.P. 

Ifthree positive numbers a, b and c are in A.P. such that 

абс = 8, then the minimum possible value of b is : 
[Online April 9, 2017] 


(a) 2 os Of (Q4 


Let a), а, аз, ...., a, bein А.Р. Ifa; t a; t aj, +a,5= 72, 
then the sum of its first 17 terms is equal to : 

[Online April 10, 2016] 
(a) 306 (b) 204 (c) 153 (d) 612 
Let a. and В be the roots of equation px? + qx + r=0, p #0. 


1 1 
Їр, q, r are in А.Р and — + B =4, then the value of | a— В| 


a 
is: [2014] 
oF „МЗ „уй NB 
9 9 9 9 

The sum of the first 20 terms common between the series 3 
+7+11+15-......... апа1+6+11+16+...... „is 

[Online April 11, 2014] 
(a) 4000 (Ы) 4020 (с) 4200 (а) 4220 


Given an A.P. whose terms are all positive integers. The 
sum of its first nine terms is greater than 200 and less than 
220. If the second term in it is 12, then its 4" term is: 
[Online April 9, 2014] 

(a) 8 (b) 16 (c) 20 (d) 24 
Ifa), a5, 45,...., à, .... arein A.P. such Шага,-0 агт, 
then the sum offirst 13 terms ofthis A.P., is : 

[Online April 23, 2013] 
(с) 13m (d) 15m 


(a) l0m (b) 12m 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 
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Given sum of the first n terms ofan A.P. is 2n + 3n2. Another 
А.Р. is formed with the same first term and double of the 
common difference, the sum of 7 terms of the new A.P. 18: 

[Online April 22, 2013] 
(а) п+4и2 (b) 6n2—n (c) n?+4n (d) Зп+ 2:2 
Let a}, а, аз,... be ап A.P, such that 


dj +a +...+а 3 


P р. ас. 
= ;,P*4.Then — is equal to: 
a +a +аз+..+а 43 а) d 
[Online April 9,2013] 
41 b 31 11 4 121 
Qu Op OF (9) 1861 


If 100 times ће 100" term of an AP with non zero common 
difference equals the 50 times Из 501 term, then the 1 50h 


term of this APis : [2012] 
(4) -150 (b) 150 times its 50 term 
(c) 150 (d) Zero 


If the A.M. between р" and д terms of an A.P. is equal 
to the A.M. between 7™ and 5 terms of the same A.P., 
then p * q is equal to [Online May 26, 2012] 


(a) r+s—1(b) r+s—2 (c) rt+st+1 (d) rts 
Suppose Ө and ф ( 0) are such that sec (0 + $), sec Ө and 


sec (0 — 0) are in A.P. If cos 0— k cos ($) for some k, then 


k is equal to [Online May 19, 2012] 
1 
(a) + (b) +1 (c) "us (d) +2 


100 
Let a, be the и! term of an A.P. If Уа, =a and 
r-l 


100 
SN naci =В, then the common difference of the A.P. is 
r=l 

[2011] 

а- В a-p 

6) a-b Фи Фр @ = 
A man saves € 200 in each ofthe first three months of his 
service. In each of the subsequent months his saving 


increases by € 40 more than the saving of immediately 
previous month. His total saving from the start of service 
will be $ 11040 after [2011] 
(a) 19 months (b) 20 months 

(c) 21 months (d) 18 months 

A person is to count 4500 currency notes. Let a, denote 
the number of notes he counts in the n minute. If ay =a 
=... = а = 150 and ауу, a,,, ... are in an AP with common 


difference —2, then the time taken by him to count all notes 
18 [2010] 


(b) 125 minutes 
(d) 24 minutes 


(a) 34 minutes 
(c) 135 minutes 


41. Let aj, 45,03............ be terms on A.P. If 
+ 47 +........... 2 
“тез “р Р. ‚ p* q,then “© equals 
а] + ар +........... + а, 4 421 
[2006] 
41 7 2 11 
a) — b) — с) = d — 
(a) T (b) 3 (c) 7 (d) " 
42. Ifthe coefficients ofrth, (r+ Г), and (r + 2)th terms in the 
the binomial expansion of (1+ y)" are in A.P., then m and 
r satisfy the equation [2005] 
(а) m? —m(4r-1)+4r? -2=0 
(b) m? —m(4r+1)+4r? 42-0 
(с) т? —m(4r+1)+4r? -2-0 
(d m?-m(4r-1) «4r? 42-0 
43. Let T, be the rth term of an A.P. whose first term is a and 
common difference is d. If for some positive integers 
1 1 
m,n, m * n, T, = — and T, =—, then a — d equals 
m 
[2004] 
+ : b) 1 - d) 0 
8) —*— (5 о. @ 
44. If], log, (3 +2), log, (4.3* — 1) are in A.P. then x equals 
[2002] 
(a) log, 4 (b) 1—log,4 
(c) 1—log,3 (d) log, 3 
“TOPIC В Geometric Progression 55) | 
ч < 
45. Iff(x-y)-f(x)/(y) and У; f(x) = 2,х,у є М, whereN is 
х=1 
TION... 
the set of all natural numbers, then the value of 18: 
[Sep. 06, 2020 (1)| 
2 b 1 1 1 4 
о. ®. © ©; 
46. Leta, b,c, d and p be any non zero distinct real numbers 


such that (a? + b? + c2)p? — 2 (ab + bc + cd)p + (b? + с24 
d?) =0. Then : [Sep. 06, 2020 (1)| 


(а) a, c, p arein A.P. (b) а, c, parein GP. 
(с) a, b, с, darein GP. (d) a, b, c, d arein A.P. 
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Suppose that a function f : ROR satisfies f (x + у) = f(x)f(y) 


n 
for all x, y К and f (a) = 3. If fae =363, then n is 
i=l 


equal to [NA Sep. 06, 2020 AD] 
1f210+ 29.31 + 28.324 |... 2x3? c 310 S 2] then Sis 
equal to: [Sep. 05, 2020 (1)] 
(a) 311212 (b) 311 

311 ih " 
(c) um (d) 2:3 


Ifthe sum ofthe second, third and fourth terms ofa positive 
term G.P. is 3 and the sum of its sixth, seventh and eighth 
terms is 243, then the sum of the first 50 terms of this С.Р. is: 

[Sep. 05, 2020 (ID)] 


1 


49 50 
(a) 269 -1) (b) 260 -1) 
2 450 _ 1 350 _ 
(с) BE 1) (d) 13 (37-41 


Let a and В be the roots of x? —3x + p =0 andyandóbe 


the roots of x? — 6x + 4 = 0. If a, В, y, 6 form a geometric 
progression. Then ratio (2q + p) : 2q— p) is: 

[Sep. 04, 2020 (1)| 
(a) 3:1 (d) 33:31 


(b) 9:7 (c) 5:3 


The value of (019g, (1 зг” 


1 : 
"ийн 5 18 


equal to ; [NA Sep. 03, 2020 (1)| 
The sum of the first three terms of a GP. is S and their 
productis 27. Then all such Sliein: [Sep. 02, 2020 (П)] 


(а) (—әо, -9] U[3, ®) (Ы) [-3. ©) 
(c) (=œ, -3] U[9, 0) (@) (-о,9| 


If | x|«L | y |x 1 and x # y, then the sum to infinity ofthe 


following series [Sep. 02, 2020 (D] 
(х+ y) Q8 + ху+ y?)4 (х? +x? y+ xy? + у?) +... is: 
а) = (b = 

(1+ х)(1+ y) (1 x) * y) 

Xt y-xy d txt» 
ЕЕ © a-30-9 


Let S be the sum ofthe first 9 terms of the series : 


xc ka} + {x7 +(k + 2)a} + (8 +(k - 4)a] 


Hx’ +(k+6)a}+.. where a¥0 and xzl. If 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


x -x+ 45a(x —1) 


$ = » then & is equal to: 
х-1 
[Sep. 02, 2020 (ID] 
(a) -5 (b) 1 (c) -3 (d) 3 


1 1l 1] 1 
The product 24 д16 848 16128, to оо 15 equal to: 
[Jan. 9, 2020 (1)| 
1 Ч 
(а) 22 (Ы) 24 (с) 1 (4) 2 
Let a, be the пі! term of a С.Р. of positive terms. 


100 100 200 
If Уа, 2200 and У ар, =100, then Уа, is equal 
n=l n=l n=l 
to: [Jan. 9, 2020 (1) 
(a) 300 (Б) 225 (c) 175 (d) 150 


а п ч n Ш 
If x - У 7D" tan?^0and у = У, cos” 0, fr0<0< 7> 
n=0 n=0 


then : [Jan. 9, 2020 (ID)] 

(a) х(1+у)=1 (b) у(1-х)=1 

(с) yp +x)=1 (d) x(l-y)=1 

The greatest positive integer А, for which 49% + 1 is a 

factor of the sum 49125 + 49124 + .. + 492+ 49 +1, is: 
[Jan. 7, 2020 (1)| 

(a) 32 (b) 63 (c) 60 (d) 65 


Let a), a, аз, ...bea G. P. such that a, < 0, a, + a, —4 and 


9 
a, +a4= 16. № x а; =4^, then À is equal to: 
i=l 
[Jan. 7, 2020 (II)] 
511 
(a) 13 (b) -171 (c) 171 (d) ES 
The coefficient of x? in the expression 
(1+х)10+ х(1+ х)? +21 398 +... +10 is: 
[Jan. 7, 2020 (ID] 
(a) 210 (b) 330 (c) 120 (d) 420 
If а, B and y are three consecutive terms of a non- 
constant С.Р. such that the equations ax? + 20x + y 20 
and x2 + x — 1 = 0 have a common root, then а (B+ ү) is 
equal to : [April 12, 2019 ID] 
(a) 0 (b) of (c) ay (d) By 


Let a, band c bein G.P. with common ratio r, where a z 0 


1 
andQ< r< 5. If3a, 7b and 15с arethe first three terms of 


an А.Р., then the 4 term of this A.P. is: 
[April 10, 2019 (П)] 


2 7 
(а) 244 (6) 5а © 34 (d) a 


ma ——— ЕЕ 


63. 


64. 


65. 


66. 


67. 


68. 


69. 
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Ifthree distinct numbers a, b, c are in GP. and the equations 
ax? + 2bx + c= 0 and dx?  2ex + f= 0 have a common root, 
then which one of the following statements is correct? 


[April 08, 2019 (II)] 
P UA. diu in A.P. 
(a) apo ет А.Р. (b) d, e, fare in A.P. 
d,e.farein ОР $e nee 
(c) d,e,farein GP. (d) qp, em Р 


The product of three consecutive terms of a G.P. is 512. If 
4 is added to each of the first and the second of these 
terms, the three terms now form an A.P. Then the sum of 
the original three terms ofthe given G.P. is: 

[Jan. 12, 2019 (T)] 
(a) 36 (b) 32 (c) 24 (d) 28 
Let a and В be the roots of the quadratic equation 
x? sin0 — x (sinO сов0 + 1) + cos = 0 (0 < 0 < 45°), and 


c n (-1)" 
а < В. Then У |а + p is equal to : 
n= 


ап. 11, 2019 (ID] 


1 1 1 1 
- + 
(a) 1-с080 1-sinO m 1+с0$0 1-5т0 
1 ї 1 7 11 
(0) 1-с080 1-sinO (d) 1-С080 1—50 Ө 


аз ад 
T9 295 — ls : 
Let a), а», ..., ajo bea G.P. If a, > then РЯ equals 


[Jan. 11, 2019 (1)| 

(a) 54 (5) 48) (0 5 (4) 2(52) 
The sum of an infinite geometric series with positive terms 

27 

is 3 and the sum ofthe cubes of its terms is 19” Then the 
common ratio ofthis series is : [Jan. 11, 2019 (1)| 
Lo 2 ЭГ”: 
Әз OF OF @ 


Let S,= 1t q* q?- ....-- q and 


4+1 4-1 2 q+1 Ч 

T, 714 Fs 
2 2 2 

where qisa real number and q z 1. If 
1010 + LICS] +. + IIC Seat age then a is 
equal to : [Jan. 11, 2019 dD] 
(a) 299 (Ы) 20 (с) 200 (d) 2100 
Let a, b and c be ће 7", 11 and 13" terms respectively 
of a non-constant A.P. If these are also the three 


70. 


71. 


72. 


73. 


74. 


75. 


76. 


TT. 


: a. 
consecutive terms of a GP., then — is equal to: 
с 


[Jan. 09, 2019 (II)] 
1 7 
(8) 2 (5) j (c) 13 (4) 4 
Ifa, b and c be three distinct real numbers in С.Р. and 
a + b+ c= xb, then x cannot be: [Jan. 09, 2019 (1)| 
(a) -2 (b) -3 (c) 4 (d) 2 
If bis the first term of an infinite G. P whose sum is five, 


then b lies in the interval. [Online April 15, 2018] 
(а) (-00,-10) (b) (10, 0) 
(с) (0,10) (4) (-10,0) 


2 3 n 
Let A, = B B (5) („+ ( wv) and 
4) 14 4 4 


В,-1-4, Then, the least odd natural number p, so that 
B,7 A, for all n = pis [Online April 15, 2018] 
(a) 5 (b) 7 (c) 11 (d) 9 

If a, b, c are in A.P. and ад, b?, c? are in GP. such that 


n 


3 : 
a<b<canda+b+c= g nen ihe value of aig 


[Online April 15, 2018] 
1 1 1 1 
Го: b —-—— 
E 342 9 4/2 
1 1 1 1 
©) 4 2 @ 4 242 


Ifthe 214, 5th and 9th terms ofa non-constant A.P. are in 
G.P., then the common ratio ofthis G.P. is: [2016] 


7 8 4 
Әт Or OF 9034 


Let z = 1 + ai bea complex number, a > 0, such that 23 18 
areal number. Then the sum 1 4 z +22 +... + zl! is equal to: 
(Online April 10, 2016) 


(a) 136543i (b) —13654/3i 
(с) -1250V3i (9) 125043i 


Ifmisthe A.M. of two distinct real numbers / and n(/, n > 
1) and G,, G, and С, are three geometric means between / 


[2015] 
(а) 4/mn2 (b) 4 ш2а2 (c) 42 mn (d) 41220 
The sum of the 3' and the 4% terms of a GP. is 60 and 
the product of its first three terms is 1000. Ifthe first term 
of this GP. is positive, then its 7 term is : 

[Online April 11, 2015] 


(с) 2430 (d) 320 


andn, then Gj +262 + Сі equals. 


(a) 7290 (5) 640 
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81. 


82. 


83. 


84. 


85. 
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Three positive numbers form an increasing G P. Ifthe middle 
term in this GP. is doubled, the new numbers are in A.P. 
then the common ratio of the С.Р. is: [2014] 


(a) 2-48 (5) 2443 
(с) 42445 (4) 3442 


The least positive integer n such that 


2 2 2 à 

3 32 ^ gr 100* 
(a) 4 (b) 5 (с) 6 (d) 7 
In a geometric progression, ifthe ratio ofthe sum of first 5 
terms to the sum of their reciprocals is 49, and the sum of 
the first and the third term is 35. Then the first term ofthis 
geometric progression is: [Online April 11, 2014] 
(a) 7 (b) 21 (c) 28 (d) 42 
The coefficient of x?? in the binomial expansion of 
(1 + x)? + x)??? + х2(1 + x8 +. 
+ x1000 is; [Online April 11, 2014] 


is: [Online April 12, 2014] 


(1000)! 
(а) (50)(950)! 


(1000)! 
© TSN 


(1001)! 


(1001)! 
(© (51)(950)! 


(d (50)(951) 


Given a sequence of4 numbers, first three of which are in 
G.P. and the last three are in A.P. with common difference 
six. If first and last terms of this sequence are equal, then 
the last term is : [Online April 25, 2013] 
(a) 16 (b) 8 (c) 4 (d) 2 

Ifa, b, c, d and p are distinct real numbers such that 
(a? + 2 +c?) p? - 2p (ab + bc + cd) + (b? + с^ + d?) <0, 
then 


[Online May 12, 2012] 
(а) а,Ь, с, darein A.P. (b) ab=cd 
(c) ac 7 bd (d) a, b, c, darein G.P. 
The difference between the fourth term and the first term 
of a Geometrical Progresssion is 52. If the sum of its first 
three terms is 26, then the sum ofthe first six terms ofthe 
progression is [Online May 7, 2012] 
(a) 63 (b) 189 (c) 728 (d) 364 
The first two terms of a geometric progression add up to 
12. the sum of the third and the fourth terms is 48. If the 
terms ofthe geometric progression are alternately positive 
and negative, then the first term is [2008] 
(а) -4 (b) -12 (c) 12 (d) 4 
In a geometric progression consisting of positive terms, 
each term equals the sum ofthe next two terms. Then the 
common ratio of its progression is equals [2007] 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


@ 45 © z (45-1) 


(c) 2(1-49) (d) 235 


10 
The value of V СЕ icos du is [2006] 


= 11 
(a) i (b) 1 (с) —1 (d) -1 


If the expansion in powers of x of the function 
1 


iS ар t ajx ах? + ax? сим then a, is 


(1— ax) — bx) 
[2006] 

-а" _ pn 

(a) b -а ъ 4 b 
р-а b-a 
ай! 6"! р"! _ „n+l 

(c) — —— — (d) 

b-a b-a 


Let two numbers have arithmetic mean 9 and geometric 
mean 4. Then these numbers are the roots of the quadratic 
equation [2004] 


(а) х2-18х-16-0 (b) х2 -18х+16=0 


(c) x7 +18x-16=0 (а) x2418x416-0 

Sum ofinfinite number of terms of GP is 20 and sum oftheir 

square 16 100. The common ratio of GP is [2002] 

(a) 5 (b) 3/5 (c) 8/5 (d) 1/5 

Fifth term ofa GP is 2, then the product ofits 9 terms is 
[2002] 

(a) 256 

(c) 1024 


(b) 512 
(d) none of these 


The sum of all values of 0 € (o z) satisfying 


3 
sin?20 + cos^ 20 = 15 [Jan. 10, 2019 (D)] 


Harmonic Progression, Relation —— 
Between A. M., G. M. and H.M. of 
two Positive Numbers 


Ifm arithmetic means (A.Ms) and three geometric means 

(GMs) are inserted between 3 and 243 such that 4 A.M. 

is equal to 254 G.M., then т is equal to Р 
[Sep. 03, 2020 (ID] 
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94. 


95. 


96. 


97. 


98. 


99. 


100. 
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Ifthe arithmetic mean of two numbers a and b, a> b> 0, is 


a+b 
five times their geometric mean, then 


ach is equal to: 
[Online April 8, 2017] 
6 342 743 5/6 
bis bj cx уе Фу 
(а) 2 (b) 4 (c) 12 (4) 12 


IfA>0, B>0andA+B= s ,then the minimum value of 


tanA + tanB is: [OnlineApril 10, 2016] 
(а) /3-42 (6) 4-245 

2 
© Б @ 2-8 


Let x, у, z be positive real numbers such that x + y+ z= 12 
and x2y^z? = (0.1) (600)3. Then x? + y? + z? is equal to: 


[Online April 9, 2016] 
(a) 32 (b) 216 (c) 258 (d) 270 


Let G be the geometric mean of two positive numbers a 


1 1 1 
and b, and M be the arithmetic mean of - and 5 .If M iG 


154: 5, then a: b can be: [Online April 12, 2014] 
(a) 1:4 (b) 1:2 (c) 2:3 (d) 3:4 

Ifa, a5, .......... ,a, are in H.P., then the expression 

Ay Ay + араз+.......... t a, ла, is equal to [2006] 


(b) (n-a -a,) 
(d) (7-1), 


(a) nay — ay) 


(© nag, 


oo со oo 
Ifx= 2 4" у= Èb” z= 2 where a, b, c are in 


n=0 n=0 n=0 
А.Рапа |а [< 1,|5|« 1,|c|« 1 thenx, y,zarein [2005] 
(4) GP. 
(b) A.P. 
(c) Arithmetic - Geometric Progression 
(d) H.P. 


If the sum of the roots of the quadratic equation 


ax? +bx+c=0 is equal to the sum of the squares of 


: : a b с . 
their reciprocals, then Qu HT. are in [2003] 
са 


(а) Arithmetic - Geometric Progression 
(b) Arithmetic Progression 
(c) Geometric Progression 
(d) Harmonic Progression. 


101. 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


4 i Arithmetic-Geometric Sequence QE 
| TO PK | (A.G.S.), Some Special Sequences 


#1+(1-22.1)+(1-42.3)+(1-62.5)-....... +(1—202. 

19) = о – 220, then an ordered pair (о, В) is equal to: 
[бер. 04, 2020 (0)] 

(a) (10,97) (b) (11,103) 

(c) (10,103) (d) (11,97) 


Let f:R—R be a function which satisfies 
f(xt+y)=f@)+ f(y), V x, y eR. If f (a) = 2 and 


(n) 
g(n) = bi f(k), пє №, then the value of n, for which 
k=l 


g(n) = 20, is: [Sep. 02, 2020 (11)| 
(a) 5 (b) 20 (c) 4 (d) 9 
The sum, ed) is equal to 


4 


n=l 
[Jan. 8, 2020 (II)] 
20 
The sum Y (14243...) is 
k=l 
[Jan. 8, 2020 (1)| 
If the sum of the first 40 terms of the series, 3 - 4 - 8 +9 
+ 13+ 14+18+19+... is (102)m, then m is equal to: 
[Jan. 7, 2020 (11)| 
(a) 20 (b) 25 (c) 5 (d) 10 
For x є R, let [x] denote the greatest integer < x, then the 


sum of the series 
1 2 | 
з 100] 


EET аы 


[April 12, 2019 (1)] 
(a) —153 (b) —133 (c) —131 (d) —135 
Зх? 5х( +23) 7x( +23 +33) 
The sum E po Pr eases 
upto 10 term, is: [April 10, 2019 (1)| 
(a) 680 (b) 600 (c) 660 (d) 620 
3,593 13,253,433 
Tha sith 14. : pue T berto H 
1+2 1+2+3 


Dae254354.415 1 


42434 +15 guests is equal to : 
[April 10, 2019 (II)] 
(a) 00 (5) 1240 © (а 660 
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109. The sum of the series 1+2х3+3х5+4х7+..... upto 
11" term is: [April 09, 2019 (II)] 
(a) 915 (b) 946 (c) 945 (d) 916 


110. 


111. 


112. 


113. 


114. 


115. 


116. 


Some identical balls are arranged in rows to form an 
equilateral triangle. The first row consists of one ball, the 
second row consists of two balls and so on. If 99 more 
identical balls are added to the total number of balls used 
in forming the equilateral triangle, then all these balls can 
be arranged in a square whose each side contains exactly 
2 balls less than the number of balls each side of the triangle 
contains. Then the number of balls used to form the 


equilateral triangle is: [April 09, 2019 dD] 
(a) 157 2 262 (c) 225 (d) 190 
1 
The sum 2A 25 is equal to : [April 08, 2019 (II)] 
k=l 
3 11 11 21 
(a) 2 27 (b) 1 220 (c) 2 29 (4) 2 220 
1+2+3+.....+k 
Let S, — 2 
ifs 43 52 —. A Then A is equal to 
| ESI +... + Гата е s еди 
[Jan. 12, 2019 (T)] 
(а) 283 (b) 301 (с) 303 (d) 156 


Ifthe sum of the first 15 terms ofthe series 


3 3 3 3 
2 H id + 21 L334 33 + 
4 2 4 4 
225 К then К is equal to: 


(a) 108 — (b) 27 (c) 54 
The sum of the following series 


is equal to 


[Jan. 12, 2019 (1)] 
(d) 9 
[Jan. 09, 2019 (ID] 


ği 9 (1? +2? +32) 120? +2? +3? + 4?) 


19 + 
7 9 
2 2 2 
H Eu —— = цэн up to 15 terms, is: 
(a) 7520 (Ы) 7510 (c) 7830 (d) 7820 
The sum ofthe first 20 terms ofthe series 
а is? [OnlineApril 16, 2018] 
2.4 8 16 
1 1 
(a) Bud (b) darc 
1 1 
(с) 2-1 (9) 38+ ту 


Let A be the sum of the first 20 terms and B be the sum of 
the first 40 terms ofthe series 


117. 


118. 


119. 


120. 


121. 


122. 


123. If 


M-97 


land ран. 

If B-2A =100A, then A is equal to: [2018] 

(à 248 (b) 464 (c) 496 (d) 232 

Leta, b, c € R. Іх) = ах2 + bx + cis such thata- b+c=3 
10 

and f(x+y)= flx)+ fly) +xy, v x. ye В, then У f( 
n-l 

to: [2017] 

(a) 255 (b) 330 (c) 165 (d) 190 


n) isequal 


vette 
e T Ї 
n 1% P? 1303,33 


E: ,If100 S, =n, then n is equal to: 


[Online April 9, 2017] 
(a) 199 (b) 99 (c) 200 (d) 19 
Ifthe sum ofthe first n terms of the series 
4B +/75 e 4243 + A507 +...... В 43545 ,Шепп equals: 
[Online April 8, 2017] 
(a) 18 (b) 15 (с) 13 (d) 29 
If the sum of the first ten terms of the series 


2 2 2 2 
É i 22 + 31 +42 + 44 Eig : i ar 
5 5 5 5 5 
then m is equal to : [2016] 


(a) 100 (b) 99 (c) 102 (d) 101 
For x eRx z-1, if (14 х)2016 кх (14 x)2015 + x2 


2016 


i 2 
х2016 У ajx , then ау is equal to: 
i=0 


(1+х)2014+....- 


[Online April 9, 2016] 


2016! 
(D 17! 1999! 


2017! 


@ 17120001 


2016! d 2017! 
16! (d) 2000! 
The sum of first 9 terms ofthe series. 


(c) 
[2015] 
[EM В+23 +33 | 
1 143 14345 
(a) M2 (Ы 192 


(c) 71 (d) 96 


5 


К 
then k i lt 
уу п(п + Б +2)(п + 8j 3 then К is equal to 


[Online April 11, 2015] 


1 
@ c (b) ws © 336 © 12 


124. 


125. 


126. 


127. 


128. 


129. 


130. 


131. 


132. 
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30 
The value of У (r+2)(r—3) is equal to: 
r-16 
[Online April 10, 2015] 
(a) 770 (b) 7785 | (0)7775 | (d) 7780 


re (10)* +2(11)'(108)+3(11)"(10)’ +... 


+10(11)? = x (10)? , then kis equal to: [2014] 
100 — (b) 10 25 d 
(a) (b) Oa; 0016 


The number of terms in an A.P. is even; the sum of the odd 
terms in it is 24 and that the even terms is 30. Ifthe last term 


exceeds the first term by 105 , then the number of terms in 
the A.P. is: [Online April 19, 2014] 
(a) 4 (b) 8 (c) 12 (d) 16 
Ifthe sum 
3 5 7 ” А 
| | Fees + up to 20 terms is equa 
12 12422 12422432 5 ын 
К | 
to 21” then k is equal to: [Online April 9, 2014] 
(a) 120 (b) 180 (c) 240 (d) 60 
The sum of first 20 terms ofthe sequence 0.7, 0.77, 0.777......5 
is [2013] 


(a) 2079-1027) (5) 509-107) 


(c) 10794407) (4) 2094102) 

The valueat З 9 +....................... +25218; 
[Online April 25, 2013] 

(a) 2905 (b) 1460 (е) 1728 (а) 1456 


The sum ofthe series : 
(b)? + 2(d)? + 3(62 ^ ... upto 10 terms is : 


[Online April 23, 2013] 
(а) 11300 (b) 11200 (c) 12100 | (d) 12300 
3 5 7 
The sum + - +... upto 1 1-terms 
17 12+22 rex ue 
18: [Online April 22, 2013] 
l adi noo 
Өс OF OF OF 
The sum of the series : [Online April 9, 2013] 
1 1 | 
+....... upto 10 terms, 15: 


+—+ 
1-2 14243 


133. 


134. 


135. 


136. 


137. 


138. 


18 22 20 16 
a) — b) — с) — d) — 
(a) Т (b) T ст (d) > 
Statement-1: The sum of the series 1 + (1 + 2 + 4) + 
(4+6+9)+(9+12+16)+....+(361 +380 +400) is 8000. 


n 
Statement-2: у (к -(k ay) = n°, for any natural 
k=1 

number n. 

(a) Statement-1 is false, Statement-2 is true. 

(b) Statement-1 is true, statement-2 is true; statement-2 is 
a correct explanation for Statement-1. 

(c) Statement-1 is true, statement-2 is true; statement-2 is 
not a correct explanation for Statement-1. 

(d) Statement-1 is true, statement-2 is false. 

Ifthe sum ofthe series 12 + 2.22 +32 +2.42+52+...2.62+... 


[2012] 


2 
upto n terms, when n is even, is RE , then the sum 
ofthe series, when п is odd, is [Online May 26, 2012] 
2 
-1 
(а) (+1) (b) к 
2 
n (n+l 
(c) "750 (d) n*(n—- 1) 
: 4 10 28 : 
The sum ofthe series 1 +—+— + —— +... upto л terms is 
3 9 27 
[Online May 19, 2012] 
7 1 2 5 7 1 
—nt-- act 
(a) 6 Л 6 3.271 (b) 3 n 6 + 2371 
2 1 1 1 1 
n-—-— Па 
(с) 2 23" (d) 3 32771 
The sum ofthe series 
1 | 1 | 1 | 
2 42443 зуд" 
upto 15 terms is [Online May 12, 2012] 
(a) 1 (b) 2 (c) 3 (d) 4 
The sum of the series 
12+2.22+32+2.42+52+2.62+....+22т)215 
[Online May 7, 2012] 


(a) т(2т+1)2 (b) т2(т +2) 
(с) т2(02т+1) (d) т(т+2)2 
The sum to infinite term of the series 


pia РЕГ [2009] 
3-35 3* 3 
(a) 3 (b) 4 (c) 6 (d) 2 
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Sequences and Series M-99 
139. Thesum тээ upto infinity is nin yr п? (n+l) 
. 21 3! g 777 (a) 2 (b) 2c 
[2007] 
2 
1 1 2 E n(n +1) 3n(n +1) 
@ = ® +; OFF We o = : 
140. The sum ofthe series » " 
r t 
Sp = ЭР | n, 
22 01-50. ша» ир “et DE чч Loc uud E 
4.2! 16.4! 64.6! 
[2004] 
e-l е+1 e-1 е+1 
а — 0-—- © (d) ae 29 1 
di Je ae awe @ —7— ® 52-1 (9 n-1 @ 5" 
1 1 1 144. The sum ofthe series [2003] 
141. The sum of series —+— +— +..... is [2004] 
2! 4! 6! 1 1 1 
12 23 34 И up to oo 18 equal to 
(е2 -2) (e- 1? mo 
@ <<" o © 4 
* (a) DE (b) 21og, 2 
2 2 
e*-1 е –1 
(c) : T 2 (4) el (c) 1og, 2-1 (d) log, 2 
3 934143. 4334 403 = 
142. The sum ofthe first n terms ofthe series 145. L'-2 13-4 +..19 [2002] 
ARA A (а) 45 (645 (c) 475 (d) -475 
1? «22? +32 424? +5° 42,6? +... 146. The value of 21/4, 418, 8176... оо іѕ [2002] 
(a) 1 (b) 2 (c) 32 (d) 4 


2 
. n(n«l : : : 
18 шэн! udi n is even. When n is odd the sum is 


[2004] 
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Hints & Solutions 


1. (с) Letcommon difference of series 4. (d) Given that a, = 1 anda, = 300 and d €Z 
ау, ау, 03, .......,0, bed. 2.300 2 12- (n - Dd 
ац = aj +394 = —159 40) тэг” 
and ау = а + 99d = —399 (ii) us (1-1) (n-1)’ 


From equations (1) and (ii), 
d=—4anda,=—3 


-~ dis an integer 


Since, the common difference of b,, by, ...... , b, is 2 more ata 
than common difference of a), a, ......, а. =>n=14 or24 (-15xnx50) 
-. Common difference of b,, Р,, b., ..... is (- 2). ээ”. 
bing =a 

wee а = 1419 x13 = 248 
=> b, + 99(-2) = (-3) + 69(-4) 

20 
>h =198 -279 > b, =-81 син ARRI) =2490. 
2. (a) Given that 32120-1, 14, 34-78" arein A Р, 5. (a) Given a=3 and S,; = $4,- S5, 

So, 32sin2a-1 | 34-2sin2a _ 5g => 255; = 540 

gum, BE. 5 > 2x f6 +24d]= 426 +394] 
= 3 Е 32820. Е 2 2 


Let 32sin 20 =% > 25[6 F 24d] = 20[6 + 394] 


— 5(2 +84) = 4(2 +134) 


81 
LN 
х => 10+40d =8+52d 
=> x? -847+243=0>5%x=81,x=3 1 
>а=- 
When x = 81 = зш2а = 2 (Not possible) 6 
3 1 4 
ER = 6. (b 5 =20+19-+19-+18—+.... 
When x 3>a 12 n 5 5 5 
ла=30 =], d=14-1=13 VS, = 488 
=а+54 =1+65 = 66. 
Ap в (+ Di 2) 
3. (а) S-log;x?-log; х? log; х“ +...20 terms 
$2460 


488 = 50101 —п) => п? -101n +2440 2 0 


=> п = 610г40 


— log х(2+3+4 saudi 21) = 460 
7 Fo n=40 >T, >0 


=> (2+3 +4+.....+21)log; x = 460 
Forn=61 >T, <0 


— 20 (> 4 21) log, x = 460 jt 5 
2 пет = Т, = 5 +061 n )- 4 
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7. 0) Letcommon difference be d. 11. (d) Let 5 terms of A.P. be 
T a—2d,a—d,a,a- d, a- 2d. 
v$420 m Td vede Sum=25 > 54-25 > a=5 


Product = 2520 
(5 —2d) (5—4) 5(5 + d) (5 + 2d) = 2520 


a 
>a, +54 =0 edere. 44) => (25-442)(25-42)-504 
=> 625-10042-2542-444-504 
Now, 5 =a, +a t ds +...+аз => 44“-1254?+625-504=0 
=> 4d*—-125d?+121=0 
= а, (a, * 2d) (a, +44) *....— (а +224) => 443-12142-442-121-0 
=> (42-1)(442-121)-0 
= 12a, +24 T 
» 4 1,4 2 
=12) ар+11-| -2 i = = a 
= 1 5 (From (i)) d=+1andd=-— о? does not give > asaterm 
1 
6 72 хон. 
-12х а = a 
5 5 г. Largestterm- 5 +20= 5 + 11—16 
8. (14)First common term ofboththeseriesis23andcommon 12. (©) Given, 5,= 16 and S, —48 
difference is 7 x 4 = 28 => 2(2а+34)= 16= 2а+34=8 0) 
Last term < 407 And 3[2a + 5d] = -48 22a + 5d- — 16 
> а оо ~ => 24--24 [using equation (i)] 
яаах > d--2anda-22 
384 
n<—+4]1 10 
28 5, БЖ (44+ 9(- 12))=— 320 
=> n&1l471 


13. (a) Letthe common difference ofthe A.P. is ‘a’. 
Given, a, t a, t a,,—40 


Hence, n= 14 


1 rae 
9. @ 1156 cat9d 40) => a,+a,+6dta, + 15d=40 
=> 3а+214=40 
l i pja i 
AT (ii) > 4,+72= -0) 


Now, sum of first 15 terms of this A.P. is, 


15 
S= y Da, +144 = 15 (а, + 7) 


ты ЕЕ З 
200° 200 40 
= 15| — |= ing (i 
200| 2 199] 201 1 (3) Би [Using ОЛ 
=> S590 = + = =100 
2 [200 200 2 2 14. (b ata,ta,t....+a,=114 
10. (b) If2!*+2'**, Хх), 3*+ 3? arein A.P., then => 3(aj +a 46) =114 
gitx 21-х 3* +37 и Sas 
СЕ| = йн = | Now, a,* a +a + а, = 2(a,* a) 2x38 =76 
7A A 
15. @ 5, (so A nn x а|-50-38 
2/(х) Цээ ju 3 
: | d=a,—a, =Sn “Sn -5 >4=5х2=4 
Using AM > GM 


Now, a;,—a, +49 x d 
70)23 = (50-3А)+49 А=50+46А 


So, (d, a4) = (А, 50 +46 А) 


16. 


17. 


18. 


19. 


20. 
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(4) | f(x+y)=f(x). fly) 
=> Let f(x) = 

-f122 

0-2 

=> х)-25 


10 
Since, » fü +k) =16(2!°-1) 
К-1 


10 


Then, 220 = 162” —1) 
К=1 


10 
>»2° 25 =16(2'° -1) 
К-1 


10 
-»25х (2 2 -16х(2))-1)2.25-16 


—>а=3 

(d) Let three terms of A.P. area—d,a,a+d 

d=33> a=11 
d)=11(121-—d@)=1155 


Sum of terms 18, а—-4+а+а 
Product of terms is, (a—d) a(a 
=> 121-#€=105>d=+4 


ifd=4 

T,7 T,* 10d=7+ 10(4) - 47 
ifd--4 

T, =T,+10d=15+ 10(-4) --25 
@  91=13x7 


Then, the required numbers are either divisible by 7 or 13. 
Sum of such numbers = Sum of no. divisible by 7 + 
sum of the no. divisible by 13 — Sum of the numbers 
divisible by 91 
(105+ 112+...+196)+(104+ 117+... 
2107+ 1196—-182=3121 
(b) Since"C,, "C, and "C, are in A.P. 


-195) 182 


256, - "E + aC. 
T "Cay "Ce 
"С, "C; 
2= 5 gues 
п-4 5 
=> 12(n—4)=30+n?-9n+20 
= n?—-21n+98=0 


(п- 7) (п- 14) =0 
(п- 7) (п- 14) =0 
n=7,n=14 
(c) Let first term and common difference of AP be a and d 


respectively, then 


21. 


22. 


23. 


t,7 a (n— Па 
tyg=at 18d=0 
а--184 .. (i) 


149. a - A8d 


too B a * 28d 


-18d+48d 30d 
© -18d428d 10d ` 


t 


49 597351 

(d) Two digit positive numbers which when divided by 7 
yield 2 as remainder are 12 terms i.e,16, 23, 30, ..., 93 

Two digit positive numbers which when divided by 7 yield 
5 as remainder are 13 terms i.e,12, 19, 26, ..., 96 

By using AP sum of 16, 23, ..., 93, we get 
S,=16+23+30+...+93=654 

By using AP sum of 12, 19, 26, ..., 96, we get 
S,=12+19+26+...+96=702 

7. required Sum = S, + S, = 654 + 702 = 1356 


~ 30 
(a) 5= 2,4 => Da, + 294] 
i=l 


jt 

Since, $-2T— 75 
=> 30 a, + 435d — 30a, —420d - 75 
>d=5 
Also, a,—27 >a, +44= 27 >а =7, 
Hence, a,,7 a, +92=7+9х 5 = 52 

i tt 1 
(c) >> —,—,—,....,— arein A.P 

м X) 23 Xn 
x,-4andx, -20 


Let 'd ' be the common difference of this A.P 


15 15 
T= У ан = [2a + 28d] 
i=l 


1 1 
л its 21% term =—— = — + [(21-1) xd] 
Хэр X 


1 1 1 1 
4---х @-=——— 
27720 E 1) 100 
Also х, > 50 (given). 
1 1 
7 —=—+[(n-1)xd] 
n x 
Xx 
шээг 
1-(7-1)ха xx 
x 


>50 
1-(7-1)ха хх, 
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4 26. (c) We have 
> 1 >50 9(25а2 + b?) + 25 (с? —Зас) = 15b (3a +c) 
1-(п-1)х (- ux] x4 => 225a? +962 + 25c? —75ac =45ab + 15bc 
=> (15а)7+ (3bP-- (5c —75ac—45ab—15 be=0 
1 4 1 
>l+(n »»( I 5 15-36)? + Gb- 59? + Gc- 153)? ]-0 
1 23 It is possible when 15a — 3b = 0, 3b — 5 с = 0 and 
E 10 < = = 
106 (n -1) 100 5c-15a-0 


=> 15a23b—b-75a 
=>n-1>23 -—n»24 


Therefore, n = 25. => b= 5c TaS 
- 3? 3 
1 25 1 1 13 
> = Є J«es өх | Gre? 166 
eu 2 4 100)| 4 э а+ь- 2.22 -8 
24. (a) Suppose d, is the common difference ofthe A.P. E 
X,, X», .... X, then 
цаг 2 — b,c,a arein A.P. 
7 x3-x,7 5d, = 122 d= 12 54 27. (a) By Arithmetic Mean: 
atc-2b 
12 Consider a=b=c=2 
>x,=x,+2d,=8+2 х 5 12.8 => abc=8 
=> +b=2b 
Suppose d, is the common difference of the A.P Mata pde alueofb=2 
valu = 
LL со 1 then 28. (а) a,t+a,+a),+a,5=72 
1 72 h, (a, ta) + (а, ta) 772 
» Dod 23 : 23 e a); 72(ay* 4,7) 
208) 8 40. - 200 diio 
17 
bo3 | S57 > [ay tay] 7 17 х 18-306 
+ 3d, hy = 200 
ho hy 200 29. (b) Letp,q,rarein AP 
=> x,.hy)= 12.8 x 200= 2560 > 2q=ptr -0) 
Given Lgl =4 
25. I -416 ЭЛ ра + 48d]= 416 a В 
хэ | о +В 
=> а +244=32 i) > ap -4 
Now, ay t a4, = 66 > 2a, + 504 = 66 41) 
From eq. (i) & (ii) we get; d= 1 anda, — 8 We have a + B =- g/pand ap = — 
р 
17 
Also, Уа = [8 (r- DI? 2140 m -41 
г-1 > -2.-4 q=-4r 
» T. 441) 
р 
г+7)2 =140 т 
> 2 ) From (i), we have 
2(-4r)=ptr 
p=-9r (Ш) 


17 
— Уд? +14r +49) =140 m 


m Now, |a.-B|- (а +p)? -4ap 
17x18x35 17x18 
+14 + (49x17) 2140 
si | 6 ) | ? | кы _У4 =4pr 
=> m=34 |p| 


30. 


31. 


32. 
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From (ii) and (iii) 33. 


41624362 2413 
|-| ^ 9 
(b) Given n = 20; Sj) =? 
Series (1) — 3, 7, 11, 15, 19, 23, 27, 31, 35, 39, 43, 47, 
51, 55, 59... 
Series (2) 1, 6, 11, 16, 21, 26, 31, 36, 41, 46, 51, 56, 


61, 66, 71. 34. 


The common terms between both the series are 
11,31,51, 71... 

Above series forms an Arithmetic progression (A.P). 
Therefore, first term (a) = 11 and 

common difference (d) = 20 


Now, $, = 5124 + (п = Dd] 


20 
5›о= 5 (2х 11 +(20 - 1) 20] 


550 = 10 [22 + 19 x 20] 
550 = 10 x 402 = 4020 
^ Sop = 4020 


(с) Let а be the first term апа d be the common 35 


difference of given A.P. 
Second term, a+ d = 12 40) 
Sum of first nine terms, 


9 
Sọ = 5(2a+8d) = 9(a+4d) 


Given that S, is more than 200 and less than 220 
= 200 < S, < 220 
=> 200 < 9 (a + 4d) < 220 


> 200 < 9 (a + d + 3d) < 220 36. 


Putting value of (a d) from equation (1) 
200 « 9 (12 + 3d) « 220 

= 200 < 108 + 27d < 220 

= 200 — 108 < 108 + 27d — 108 < 220 — 108 
> 92 < 274 < 112 


Possible value of d is 4 37. 


27 x 4= 108 
Thus, 92 < 108 < 112 
Putting value of d in equation (i) 


а+а= 12 
a=12-4=8 
4 term = a +3d=8+3 x 4= 20 


(c) Ifd be the common difference, then 


А Ec 
т= а-а, +аџ= а-а; +а;+3і=а; 


13 13 
913 = 2 [а + аз] = 2 [a + а7 Ї 6d] 
13 


= 3 Ра] -13a; =13 m 


(b) Given S, =2n+ 3i? 

Now, first term =2 +3 = 5 

second term = 2(2) + 3(4) = 16 

third term = 2(3) +3 (9) = 33 

Now, sum given in option (b) only has the same first term 
and difference between 2nd and 1st term is double also. 


ai а) + аз ..... tap p 
0) =f 
ai a + аз T€ + Ag q 
ata, 8 
=> 14 => a,+(a,+d)=8a, 
ai 1 
> d=6a, 
d6 aj +54 


ар-5хбар 1430 31 
a+20x6a, 14120 121 


(d) Let'a'isthe first term and 'd' is the common difference 
ofan A.P. 

Now, According to the question 

1004 j 99 = 5040 

100 (a+ 99d) = 50 (a+ 49d) 

=> 2а+1984=а+494 = a+ 149d=0 

Hence, T,5,=a+ 149d=0 


@ Given: ар i dg E а, tas 
2 2 


= а+(р-1)4+а+(4-1)4 


=а+ (г- Па +а+(5- Па 
>2а+(р+4)4-24=2а+ (+5) а-2а 
>(ptqd=(r+s\d>ptq=rts. 

(a) Since, sec (Ө — ф), ѕесӨ and sec (Ө + ф) are in A.P., 


2.2 secO = sec (0— ф) + sec (0 + 6) 
2 _ cos(0+)+cos(0—4) 


ЕТ соѕ(0—ф)соѕ(0+ф) 


> 2(cos” 0—sin? ) = совӨ| 2совӨсов | 


> cos? 0(1—cos $) = sin? $ 2 1- cos? $ 


— cos? 0 =1+созф = 2с052 : 
cos0 = VZ cos? 
ф 


But given cos0 = ши. 


к-42 
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43. 


= S a+d)+(100-1)2d |- a. ...(i) 


and ај +аз tüs +......... + 4199 =В 
> 2 [2а+ (100 - 1) 2d]- В 41) 
Subtracting (ii) from (1), we get 


a-p 


~ 100 44. 


(c) Let number of months = и 
-. 200 x 3+ (240 + 280 + 320+... + 


(n —3)* term) = 11040 


у 


| -11040-600 


(п– 3)[240+ 20n – 80] = 10440 

(n—3)(20n +160) = 10440 

(n—3)(n +8) = 522 

п? +5п- 546 =0 

(п + 26)(п—21)=0 

n-21 

(a) ТШ 10% minute number of counted notes = 1500 
Remaining notes = 4500 — 1500 = 3000 


3000 = 512 х148+(0-0С-2)] = n[148-n41] 


уу ууу 


n? —149n 43000 =0 

=> n=125,24 

But n 2125 is not possible 

г. Total time = 24 + 10= 34 minutes. 
(d) Given that 


PDa +(p 


ЖОО УУУ, 


2a *(p-Dd р 

2a; +(q-Dd q 
Putp=11 апаа=41 
a+5d _11 a _11 
ар-204 41 


(c) Coeficient of r^^, (r + 1)" апа (r + 2)^ terms is "C, |, 
"C and ”C, resp. 


421 41 


Given that " C, р, "C,, "C. arein А.Р. 


m _т т 
2 С, = C, д 7 C. 
= "m C, “ Сыа A r + m-r 
m m = 
С. C, m-rt+l rl 


=> т? —m(4r+1)+4r? -2=0. 


—1)4] Е; 45. 


46. 


1 
(d) Т„=а+(т-1)й= 7 52 (i) 
! : 
T,-ac(n-Dd-—  .. (ii) 
m 
Subtracting (ii) from (1), we get 
(m — n)d zig = 
п т тп 


1 
From(i) а= — >а-4=0 
тп 
o 1, log, (3! - *+ 2), log, (4.3* 1) are in A.P. 
а, b, c are in А.Р then b=a+c 
=> 2log, (31742) = 1 + log, (4.3*— 1) 


P 
log „а? = —logya 
54 4 


1 


log, (3!~* + 2) =log,3 + log, (4.3*- 1) 
— log, (3!-*+2)=log, [3(4. 3*—1)] 
3142-3 (431-1) 
33742-12313. 


Put 3*=t¢ 
3 
> сэн 3-»122-5:-3-0, 
Е 
34 


3 : 
=> 3*= 2 as 3* z —ve) 


3 
vto) or x = log, 3—log, 4 


=> x-l-log, 4 
(d Let f(1)=4, then f(2)=f(1+ l=” 
/@)=/@+1)= 


Y/o- 25 +? +? +... =2 


х=] 


10) k 9 
(c) Rearrange given equation, we get 


(a? p? —2abp +b”) + (D p? —2bep +c”) 


+(c? p? —2cdp +.d*) = 0 


=> (ap -bř + (bp - c «(cp - dy) =0 
зар-д-0р-с-ср-4-0 
b c d : 
ziet ла, b, c, d are in GP. 
a b c 
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47. (5.00) 

vfGty)- ЈО): ЈО) Vx eR andf(1)-3 
Ло =3* => f() 23 

= ¥ 0-36 
1-1 

=3+32 +33 +....+3" =363 
3(3" -1) _ g 2407 20) 

- 3-1 = 363 | п (r —1) 
321292 24) 


3 
»3" 224323 —pn-5 


3 
48. (b) Given sequence are in GP. and common ratio 3 


aC) 3o 
rj 


* -2!) 

Б Соп) 
1. 
2 
-»3! 2! 2$g-2l 

49. (b) Letthefirst term be' 


AIN ef. ag -oM 


S = 3! 
а and common ratio be '7' 


var orar?) 23 40) 
and ar? (1 rr?) = 243 (ii) 
From (i) and (ii), 
гА =81 > 7 = Запі a 
a(r^-1 39-1 се ВО 
3 550 = ( ) * S, = -1 
r-l 26 (r-1) 


50. (b) Let a, В, y, 6 bein G.P., then að = Ву 


a y a- y-9 
В ô a-p| |у+5 
n WP _ 36-44 
3 6 


=> 36-16р= 36-44 4 = 4р 


.2q*p _8ptp _ ЭР 9 
"24-р 8p-p 7р 7 


51. 


52. 


53. 


54. 


(4) 


(c) Let terms of GP. be E а, ar 
r 


1 
зач») =5 ... (i) 
and a3=27 


Put a =3 in eqn. (1), we get 


s=343(r+4] 
" 


If f(x) 2 х+ 1 ‚Шеп f(x) e(-e, – 2] U[2, оо) 
х 


=> 3f (x) e(—, —6]U[6, оо) 
=> 343 f(x) e(—o, – 3] U[9, о) 


Then, it concludes that 
S є(—оо, —3]U[9, оо) 


(х+ у)+(х* + у? 


E xy) G8 + х2у+ xy? + у?)+... 


(с) S 


= : [о? y’) H (x3 y) (x* y 2I 
x—y 


| (х-у)(х+у-ху) 
x-y|l-x 1-у 


(х= у)1-х)(1- y) 


_ Xty-Xy 
@—-х)1- у) 
(© 5-(х-х +x +....9 terms) 


ка|К--(К--2)4 


F(k 4- 4)4 


x(x? —1) 


х-1 


=>S= Куда +8 x Qa)] 


...9 terms] 


EBD 83 


www.jeebooks.in 


Sequences and Series M-107 


тэ? x 3 | 5018 S x? —х+45а(х—1) 
= 


(Given) 
x-1 


3 x —х+9а(К+8)(х-1) x? —x+45a(x-1) 


x-1 


=> 9a(k +8) =45a>k+8=S>k =-3. 


х-1 


55. (8) 24716 48” adel © 


56. (d) Let GP. bea, ar, ar? ..... 


100 


Уа = аз і а5 bos і 4201 -200 
n-l 


2,.200 
аг (т 


=f 
a= ) 200 40) 


r 
100 


Yan = а і ад мэ? і 4200 -100 
n-l 


-100 441) 


300 


57. (0) у 


1 
=> у= 24. > 
1—cos* Ө J^ 
х= 1 — {120 + tan^0 + ..... 
1 1 


Е - (-tan? 0) © вес? 0 


x 


21 | 
rer 
/. yd-x)=1 
88. © (49)76-1 ((49)9 «1)(499 —1) E sm 
48 48 r-l 
K=63 
59. (b) Since, a, +a,=4 >a tar=4 41) 
а,+а,=16 > а? +аџ = 16 41) 


4 
From eqn. (i), 44 = Ti and substituting the value ofa, 


in eqn (ii), 


60. 


61. 


62. 


4 Y AY 
E Б 
l+r l+r 


4r (1+r)=16(1 +”) 
> r=4 S r=+2 


4 
r=2,a(1+2)=4 > a= 3 


r--2,a(1-2)-4 > a,--4 


“< — а(04-1) (400—2) -1) 
2,4 r-1 -2-1 


1-1 
4 

зан) =4, > М--171 

(b) The given series is in GP. then 


» a(1-r") 


5 
" l-r 


a+ | a ex)" -х'!) 


=> (1 | x)! х" 
11 1 
(+x) x 
(14- x) 

Coefficient of x? is "С, = "С, „= C, - 330 
(d) - o, D, y are three consecutive terms of a non- 
constant G.P. 

В^= oy 


So roots of the equation ox? + 2Bx+ у= 0 are 
-2B+248° -ay р 
2a а 


ax? + 2Вх +у= 0 andx?+x 
root. 
this root satisfy the equation x? + x – 1 = 0 
p^-op-o?20 
=> оү-оф-02-0-0-0-ү 
Now, «(В + y) = ap + ay 
a + p? = («+ B)B= By 
(d ‘гар, смеш СР. >b=ar,c=ar 
ч За, 7b, 15с are in А.Р. > За, Tar, 15ar?are in A.P. 
~ l4ar=3a+ 15а? 


1 = 0 have a common 


1 3 
=> 15r-14r+3 aa a 
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mos———— Е 


1 3 -. x= cos Ө, cosec Ө, 0e (0, 45°) 
Мих r= теј 
2 z "ejected a = cos Ө, В = cosec Ө 
Fourth term = 15ar?* 7ar За E 1 
о | + cos? Ө 4 
15 7 2 1 + cos Ө + cos^ Ө 1—совӨ 
=a(15P+7r-3) =4| от га 
: : < (-1)" 
63. (а) Sincea, b, carein С.Р. ЫГ ) == | + L i. Fe 
2= dc n=0 со8ёс0 соѕес Ө cosec 0 7 
Given equation is, ax?+ 2bx + c=0 = | - sin Ө * sin? 0— sin? 0+ ... оо, 
= ах?+ 2 асх+с=0 = (Vax 4c)? =0 Ш 1 
~ 1+sin@ 
c 
>х= -ү| - 
Е < п ( D” = < п c 1)” 
Also, given that ax?-- 2bx + c =0 and dx? 2ex + f= 0 have 5 E ш В” IE ea p 
a common root. 
т _ 1 І 1 
х= © must satisfy @х?+ 2ex + f^ 0 1-с080 14610" 
а 
: - 66. (a) Leta,—a, а,= аг,а,= аг”... а= ar 
EN ate E 9 -0 where r = common ratio of given GP. 
a3 
Given, - =25 
a 
d 2e f d 2e f 
a Jac c a b c ar 
=> —=25 
2е 4 J def AGE a 
d a c үрс HEIRAT = p-i5 
e a ar? 
64. (d) Letthreeterms ofa G.P. be ar Now, - =“ =r = (5) = 5* 
5 ar 
2 аан = 512 67. (b) Let the terms of infinite series are a, ar, ar’, ar’, ... 
r 
@=512>a=8 So. a =3 


4 is added to each of the first and the second of three l-r 


. . ‚27 : 
Since, sum of cubes of its terms is — that is sum of a, 


8 
terms then three terms are, - *t4,8-4,8r. 19 
27 
3 Бо 
2S4 412,8 form an A.P. ar, ... eis 19 
r 
8 so = 2 
2% 12= aes o, 1,5 19 
=> 2P-5r+2=0 ay a 27 
 Qr-1)(r-2)-0 > l-r (рж +) 19 
2 
E r= 7 012 2 901+“ а 
I-r +7 19 


=> 6?-13r*6-0 


8 
Theref fthreet =—+8+16 =2 
егетоге, sum о ree terms 2 8 2 Gr-2)2r-3)-0 


65. (c) x?sin Ө—х (sin Ө. cos 0 + 1) + cos 0= 0. 2 3 
x? sin 0— x sin Ө. cos 0— x + cos 0 — 0. дан gpg 
x sin Ө (x — cos 0) — 1 (x — cos Ө) =0. As |r|«1 


(x — cos Ө) (x sin 9— 1) = 0. 
So, r= 3 
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q+l ntl . LN NE 
|5 = (= р д А0 
68. (d 5 = ‚Т = 1 
@ 5,7 1-6) 9 - (2 70. (d) ^a, b, c, areinGP. 
=> b-ac 
q+l 101 Since, a + b +c =xb 
l1- га => ажс-(х-1), 
ET Nt +1 Ба nds on both е we get 
2 a** с? + 2ac = (x -1Y* b 
=> ад -с2-(х-1Уас-2ас | P? = ac] 
Р E ос 2101 (q-- 1)?! a+ с2= ac[(x - 12 - 2] 
m 1-4 1-9’ 190 29 gq. a+ c?- ac[x? - 2x 1] 
Now, IC, + IC, S, + IC, Sy +... + 1C oi Sio 42 ia are positive and b? = which is also positive. 
Then, x? - 2x — 1 would be positive but for x = 2, x? - 2x— 1 
1 ) | 
= Е | (ос, + "m С) 18 negative. 
Ч Hence, x cannot be taken аз 2. 


71. (c) First term=5 andcommon ratio =r 


1 
_ —— ІС 2 + 101C 34 e.c ЮС 101) + 101 
1-4 C Cg 34 ind) For infinite series, Sum = р =5 


= 

1 1 Е 
а а9-1-100-12| ((1+4)!%—1 => b=5(1-1) 

Е. 1 So, interval of b= (0, 10) as, — 1< r < 1 for infinite GP. 

-1C 4) + 101 
| 3 3 1 3 | п-1 3 3 

! 72. ® 4,713 ЫГ 244(-1) 1 

- jo [2?! — 102 - (1 а)! 14 10141 +101 


1 Which is a GP. with a=Ż, r= and number of 
= Eg [2101 — 101+ 101lg—(1+q)!]+ 101 


terms- n 
l 101 101 100 29 1 21 2 1 -3Y 
ET 1—4 [2 -(0* 4) 1-2 Тоо 4 4 4 4 
г. A= = 
Hence, by comparison a = 210 j= EJ 7 
4 
69. (d) Let first term and common difference be А and D 1 
respectively. 3 зү 
—A = -|1-| — 440) 
-.a-A*6D,b-A-*10D ® 7 4 
andc=A+12D Аз, B,= 1-4, 


. . For least odd natural number p, such that B, > A, 
Since, a, b, c are in GP. 


1 
- = > ie 
Hence, relation between a, b and cis, 2m d >1>2x4, >A, 2 


From eqn. (1), we get 


^ ®=а.с. 
^. (A+ 10D)2=(4 + 6D) (A+ 12D) 341 (=) И d m 
7 4 2 4776 
2 14р+4=0 
2 4=—14р 24 ЭРЭ "^ 3) 
6 4 6 (4 


-.a4—--8D,b --ADand c - 2D 


к Е 


73. 


74. 


75. 
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As n is odd, then EJ -- 2 


-1 зү 1 (зү 
So « => > 
6 G) 6 B 


lo B nlo (3) 6.22 
—[z — < 
8 6 8 4) 26. 8<n 


Hence, n should be 7. 

(d -a,b,carein A.P. then 
atc-2b 

also itis given that, 


3 
+Ь+с= = aa 
a c 1 (1) 


2b+b b „(ш 
= 1 1 (ii) 


Again it is given that, a”, 52, c? are in G.P. then 
(D = а?с? = ac= m ...(iii) 


From (1), (ii) and (iii), we get; 

"эс. => 164?—8а+1=0 
16а 2 

Case I: 16a7—8a+1=0 


1 А 
>a= 1 (not possible as a < b) 


НЭРЧ 
Case П: 162? 8а RS E ES 
32 
1 1 
> a=—+— = 
4 242 
1 1 
а= —-— = ачЬ 
4 272 ( ) 


(d) Letthe GP be a, ar andar? then a = A + d; ar= A +44; 
ar?=A+8d 


аг? —аг (А-84)-(А-44) 


> 
ar-a (A +41) - (A +d) 
4 

r= 
3 

(b) z=1+ai 

2=1-a?+2ai 

z?.z-((1— а?) 4 2ai) {1+ai} 

(1 —a’)+2ai+(1 а?) ai — 2a? 


2315 геа| > 2а+ (1-а2) а=0 


a(3-a?) =0 >a= 45 (a>0) 
2.1 (+30 -1 
14 45i -1 


2 


2-1 


76. 


TT. 


78. 


79. 


_ (1+ 3i) —1 


NET 
128 12 
044305 -212 сал 


12 
пот 
-а8 өв 3 +isin 3 =2!? (cos 4n i sin 4n) = 2? 


22 —1 
— 
NET 


4095 _ 4095 р. 
ЯГ 


136545i 


1 


1-1 . п\4 

(d m- E and common ratio of G.P. = r = (5) 

G; = 2/4146, = TUA G,- 114 3/4 
[eni +262 E Gi = Ви+2Р n? 4 Ip? 
= [n (I п)? = ји х (my =Alm2n 
(d) Leta, ar and ar? be the first three terms of G.P 
According to the question 
a (ar) (аг?) = 1000 = (ar)? = 1000 > ar = 10 
and аг2+ ar? = 60 = ar (т +12) 2 60 
>r2+r-6=0 
>r=2,-3 


10 . 
а-5,а-- 3 (reject) 


Hence, T, = arf = 5(2)6 = 5 x 64 = 320. 
(b) Let a, ar, ar? are in С.Р. 
According to the question 

a, 2ar, ar? arein A.P. 

> 2x2ar-a- ar? 


> 42-1-12-»г:2-48-1-0 
4+ 416-4 
p2——À——— 22x45 
2 
Since г> 1 


r 22-4 is rejected 
Hence, r= 2+ 43 


Фф) | а 
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n 
э1-2 21 аа 
2.3" 100 
3" —] 1 
= 1 < 
3" 100 


1 1 
=> 1-1+— < = 100 < 3" 
3" 100 


Thus, least value of n is 5 
(c) According to Question 


S 
=> 55 = 49 еге, 5; = Sum of first 5 terms 82. 


5 
and S; — Sum of their reciprocals) 


a(r? –1) 
-1 
E 2 -49 
a (r 1) 
Gt 
5 -1 
-1 -1 
цаа аш" 
a (r —1)х(т—1) 
PUK) x (xr? 
or = 49 
шинэ 
= а274 = 49 = а = 72 
> ar? =7 40) 
Also, given, S, + 5, = 35 
а + ar? = 35 43) 
Now substituting the value of eq. (1) in eq. (ii) 83. 
a+7=35 
a=28 
(d) Let given expansion be 
$ = (1 + х)1000 + х (1 + 3)999 + х2 (1 + 9998 +... 
+... + 1000 
Putl+x=t 
S — (1000 + x 1999 + x2 (1)998 + КР + 1000 
x 
This is a G.P with common ratio " 
x 1001 84. 
1000 i-(*) 
t 
S 23 
t 
У 1001 
den (23 
1+х 
= 
1+х 


(1+ x)! [a+ Sg 


(1+ 4) 09 


= [a+ x)! за Mh 

Now coeff of x?" in above expansion is equal 

to coeff of x?9 in (1 + x)! 09! which is REC y 
(1001)! 

~ 5010951)! 

(b) Let a, b, c, d be four numbers of the sequence. 


Now, according to the question b? = ac and c—b=6 anda 
-с-6 


Also, given |a 2 d 


2 Р=ас => B? sale] Со 2c=a+b) 
=> а?—-2Ь°+аЬ=0 

Now,c- b-6anda-c- 6, 

givesa- b = 12 

=>b=a-12 

2. @—2b?+ ab=0 

=> q^ -2(a-12Y + a(a-12)-0 

=> a?—2a?—288+ 48а + а? – 12а= 0 

=> 3ба= 288 а= 8 

Hence, last term is 2 = а = 8. 


(d) The given relation can be written as 
(a2p? — 2abp + b?) + (D2p? + c2 — 2bpc) + 

(с?р? + d? -2pcd) <0 
or (ap— Б)2 + (Бр с)2 + (ср d <0 40) 
Since a, b, c, d and p are all real, the inequality (1) is possible 
only when each of factor is zero. 


ie., ap—b=0, bp—c=0and cp—d=0 
b c d 


Е un^ b c 


or a,b,c,darein G.P. 

(c) Let a, ar, ar?, ar, ar^, аг? be six terms ofa С.Р. where 
‘a’ is first term andr is common ratio. 

According to given conditions, we have 

ar —a-5-»a(? –1)= 52 40) 

and a+ ar- ar? = 26 

=> а(1+ғ+2)=26 (ii) 

To find: a (1-- r^ r2 P r* « 5) 

Consider 
a[1- r4 +13 +4 rJ] 


a[1*r-r Pcr D 


85. 


86. 


87. 


88. 
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маана 


= а[1+ r* £2] [1+3] -. (iii) 
Divide (1) by (ii), we get 

ri 
l+rtr? 
we know r? - 1 =(r—1) (1+ + 02) 
"r-]-22r-3and а-2 


225 


a(l+r+r +7 + +75) =в(1+г+72) (1+9) 
2(1 +3 +9) (1+27)=26х28=728 
(b) ATQ, 
a+ar=12 ...(1) 
ат? + ar? = 48 .. (il) 


ar? (1-0) 48 
a+r) 12 


(^. terms are alternately + ve and —ve) 


r=4,>r=-2 


=> а=-12 
(b) Let the series a, ar, ar?, ..... are in geometric 
progression. 
Given that, a = ar + ar? 
> l=r+r? > 2+г-1=0 
1-41-4х-1 -1445 
2 2 


45-1 


= т= M [^ terms of GP. are positive 


-. г should be positive] 


(d) (sin 22 +e Aer) 


- (оа ал) 


[76/9 = cos + isin0] 


0 201, 10  2km; 


ps i =i 25 m 


[ 2n, 4n, 
-——i —— 
=i/l+e Пей 11 terms |- i 
2n E —2ni 
=a 1 
= e = -1 2 =} 
2n, шан, 
a 
| i-e ! l-e !! 
-ix0-i m e 7i 1] 


@ (1-ах) (0-59 


Jr bx +b7x" +...) 


= (1+ах+а?х? +. 


89. 


90. 


91. 


92. 


`. Coefficient of x? 


x” =b” Бар" +a b"? +....... на" 1p +a” 


{which isa GP. with r = 5 


р" à - (2) Ш 


^ Itssum is = ~~} 
(b 
ин а ын = айн 


tb 
(b) Let two numbers be a and b then E -9 


>а+Ь=18 апа Jab 24 >ab=16 
г. Equation with roots a and b is 


x? -(a+b)x+ab=0 = x? —18х+16=0 
(b) Let a= first term of GP. and r=common ratio of GP; 
Then С.Р. is a, ar, ar? 


> аз a =r) ... (1) 
Also a? + a?r? + a?r^ +... to oo =100 
a? [20(1—г)]? 


5 z =100 > 2 =100  [fom(i)] 
l-r 1-7 


40001-1)? 

0-131--1) 

1+r=4—-4r => 5r=3 => г=3/5. 
(b - а,-2-»а!!-2 


100 > 4(1-r)=1+r 


Now, axarxar? x ar? x ar^ xar? хагд x ar! x ar? 


a? 6 = (а? = 22-512 


3 
(с) sin? 20+ cos^20 - — 


4 
3 
= 1 -cos*20+cos* 20 =. 
1 
=> со8 20(1 — cos? 20) = 2 440) 


GM. <A.M. 


2 250 Y. 
cos“ 20 * (1— cos Jj 
2 


(cos? 20)(1 — cos? 20) « | 


22 (i) 


So, from equation (i) and (ii), we get. 
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GM.=A.M. 
It is possible only if, 
cos? 20 = 1 — cos? 20 
2 1 + l 
=> cos?20= 5 => cos20=+ 2 
7 Зп. S л 3n m 
8 E 8 С. aum 8 8 2 
(39) 
Let m arithmetic mean be 4,, A, ...A,, and G,, G,, G, be 
geometric mean. 
The A.P. formed by arithmetic mean is, 
3,4,4,,4,,.---4,, 243 
243-3 240 
м4- Eoo 


ml  m«l 
The GP. formed by geometric mean 


3, G,, Gy, Gy, 243 
1 
,- (28) =)“ 23 
3 
А = 6, 
> з4(281 = 3(3)? 
т-1 
тээ ap Е 
т+1 
(d АТО, 
AM.=5GM. 
а+Ь ue ah 
2 
a+b 
=10 
Jab 
a 10-496 104446 
b 10-496 10-46 
Use Componendo and Dividendo 
a+b 20 5 546 


a-b 846 - 246 ШЕЕ 


— T tan A+ tan В 
DE Iq нийн 


1 y 
= 48 ~ ]-tan Atan B 
— tan A tan 8-1-4/у 
Also AM > GM 


tan А + tan B 
=>  —————— —— = Atan Atan В 


2 


where y = tan A + tan B 


96. 


97. 


M-113 


> уз2-Оу 

=> у!24-4/Зу 

> у2+443у-4>0 

> у<-2\/3-4 ог yx-94344 


(у< —24/3 —4 is not possible as tan A tan B > 0) 
(b х+у+2=12 


AM» GM 
х БА A 3 4 5 
ӨӨӨ (ее 
12 3 4 5 
3у%5 


334455 51 
x3y*z < 33.44.55 
x? уќ z’ < (0.1) (600 
But, given x? y*z? = (0.1) (600)? 
-. all the number аге equal 


X у 2 
dais 
x= 3k; y = 4k; z = 5k 
х+у+2= 12 
3k+4k+5k=12 
k= 


2ab 
Given that ! :G=4:5 
iven that X7: : 


2ab 4 
(a+b)Nab 5 


a+b 5 


ара 


a+b+2Vab 544 
a*b-2dab 5-4 
{Using Componendo & Dividendo} 
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meg Е 


ur 1 
(Ja. + (b)? + 2 ab 9 99. @ x Уа" 1 —«— 
= (Way «(by —2МаЬ 1 mmo 1-4 x 
2 ул E. 
(Jb Ma) 9 М+М 3 y i 1-b ES 
= = 
"een о 
oo 1 1 
2 c" >c=l 
Vb+Va+Vb-Va — 3+1 аж 2 pes Е 
sin 
= Vb + Уа — УЬ + Aa 3-1 5 a,b,carein A.P. = 2b-a-c 
Componendo & Dividendo} 3l 1 J =i - 1 
\ y X z 
b 4 
a Ё ro 2-1. — x,y,zarein H.P. 
y х z 
—b 
Box 100. (d) ax? &bx*c 20, a4 B2 —, ав= — 
a 1 а а 
" 1 ATQ, t po — + 
Se Sat bep « 
: i b? 2c 
98. (d) с> а„а„а,....а arein H.P. о? +В? b БЭР") 
та uide Эр ШЕ: 
—,—,—....— are in А.Р. — 
ai a» a3 ап а 
On simplification 2a?c = ab? +Ьс” 
222222 аа a 
“ар ар аз a ОГТ Са, в. (say) d pce dm [Divide both side by abc] 
а а-а; шал Мэтт 
Then aa, = 1—2, араз = 2 2, p g МешА.Р 
b 
an-1 7 în z B are in H.P. 
ue „алая = ———— ca b 
d 101. (b) The given series is 
Adding all equations, we get 1-0-22:1)41-42-3)-01-62-5) +...1— 202-19) 
aia, +азаз + Vs URP ча, 14, ie 
8 =1+ > [1-7/7 (2r -1 
ос а РОР асе m 21 ent ) 
d а 7 d 
10 10 
1 a-a, =1+ $ (1-87? +4r°)=1+10- V (87° - 4p) 
ветна аре yal rl 
2 
10x11 10х11х21 
Algo, Sea -11 1 5 | «x 5 ) 
аһ а 
-11-2x(110)? +4х55х7 
ш Ба. РИ СЕЕ 
Qu MM =11-220(110-7) 
=11-220x103 = a —2208 
а-а 
> —— = (п-1)аа, 


=> a=11, B=103 
Which is the required result. 2. (о, В) = (11, 103) 
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102. (a) Given: f(x+ y) = f(x) + f(y), Vx, y eR, f(D = 2 
= fQ)- +14) =2+2=4 


S49 = 220» 7 +(19)10] 2 10[14 +190] 


= 10[2040] = (102)(20) 


Л/@)= /@+/(2)=2+4=6 = т=20 
/@—1) = 2(1—1) 106. b) - [x]4 |: + J + E + 2 а + zd [nx] 
n n n 
Now, en)= У and [x] + [>x] =- 1 (x g z) 
И 7. | apl : 100 bee l 2 
= /@ fQ) FQ)... (п = 1) 3 3 3 100 
2-446-...-2(п-1) [Н Е 5 f >) 
—..100— +} —+ +...) <4 
= 2[14+243+4.....+(n-D] 3] [3 100 3 100 
-ах DOS on. --100 EI 133 
2 3 


> g(n) = 20 (given) 107. (c) r^ term of the series, 


(2r +1 +2 43 oer) 


So, и? -п= 20 
Ра 
= п? -п-20=0 : 
r(r +1) 6 3r(r +1) 
= = = (2r+1 x - 
= ас DE | 2 | (к +1(2ә+1) 2 


=> п = 5 огп = – 4 (not possible) 


7 \п(п+1)(2я+1)| 1| «4 
тээ? Бин ын РО 
n=l n=l 3{toxcos nando | ш) 


2 2 6 2 
_ 1 2 7.8 3 7.8.15 i 7.8 
4 2 6 2 3 


= саана: =660 


10 10 
3 2 
`. sum of 10 terms is = $ = Èz = 32. +r) 
r=l ral 


1 
=> —[2x49x16+28x15+28] 3,533 13,53,23 
4 108. (a) Let, S=1 T 2 ч. 2 F...15terms 
1-2 1-2-3 


- 11568 +420 +28] = 504 


(төв) 
3 3 3 
104. (1540) Given series can be written as tat. _ 2 _ п(п+1) 
"142+. п(п+1) 2 
20 20 
2 
руса, 
К-1 2 213 T5 15 
" yal Ny (550992 | 509) 
7 p 29274) | хов wer x cs 2 6 2 
n 9 2 = 680 
115(16 
LI Ane ШО | ово озоре 1540 ^. required sum is, 680—120) -680-60-620 
2| 6 2 2 2 2 


109. (b) 1+2.3+3.5+4.7+ 
Let, S= (2.3+3.5+4.7+......) 


| | | | 10 10 
5=7+17+27+37+47+..... 20 terms Now, Sio = Y (л+1)(2л+1) = > (27? ++) 


n=l n=1 


цай 40 terms 


105. (а) 5 =3+4+8+9+13 +14+18+19 
as s VC —— 
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Т Е 


2п(п +1)(2л +1) | 3n(n-1) 


Kn 


6 2 
Putn=10 
_ 2.10.11.21 | 3.10.11 +10 =945 
6 2 


Hence required sum ofthe series = 1 +945 = 946 
110. (d) Number of balls used in equilateral triangle 
п(п+1) 
2 
*- side of equilateral triangle has n-balls 


-. no. of balls in each side of square is = (n – 2) 

According to the question, 

n(n 41) 
2 

=> и?+и+ 198 =2и?—8и+8 

=> m-9n-190-0-2 (n-19) (n+ 10)=0 

> п=19 


+99 =(n-2) 


Number of balls used to form triangle 


п(п+1) 19х20 
| 2 2 


-190 


20 1 
ш. © Let, $- Le 
kA 2 


1 
5- 7 +2.—+3.——+....+ 20. 40) 


Io d wd 1 1 
SFA stmt +205 ..(ii) 


S (1 1 1 1 1 
5 E 3 23 x) 202 


Е 21 20 20 
1-1 2 2 2 
2 
S 1 11 
2 1-11 50 >S=2 EU 2 ZU 
k(k +1) 
112. (© ^ 142-34 k- 2 
me k(k+1)_k+1 
к 2k 2 
5 Ї 2 3 2 
— AÁ = —[2^ +37 +...+И 
> р 41 ] 


113. 


114. 


= 2102-0 


[orent ] 
4 6 


ха 


4 6 


1 
= 21505] 


0) 5= (3) (2) +05) не. 
88494048 


Let the general term of S be 
3 
3r 
= | = | ,then 
„ | 4 | 
15 3 3 15 5 
255K= УЛ, -(3) Уг 
ral = 


27 (15х16Ү 
255К= —Хх 


64 2 
=» К=27 

+22 +32) 12(2-22-32-42 
(d 5= 1+6 ЭС UM ( ) 


7 9 


15( +22 +32 +42 +57) 
+ П Ясыг 


2 2 2 2 2 2 
3 5 16 E en С $35. 


S 


12.(12 +22 +32 +42) Ч 
9 


Now, и term of the series, 


3n- (P +22 +...+п?) 
= (2л +1) 


Зи-п(п+1) (21 +1) mam 
l^ 602п+1) 2 


1 (mab) „миот 
81735731 2 6 
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Sequences and Series M-117 
п(п+1)( п(п+1) 2n+1 ХЭ 
‚ = => Ц3)-12 
5„=3+7+12+........ 29 
Hence, sum ofthe series upto 15 terms is, S, 3+7+12+......... bord 
S Sue 0=3+4+5......... tonterm — 
R 4 2 3 t,=3+4+5+.... upton terms 
_ (в? +5n) 
31 dem 
60 x 120+ 60x 3 
(n? +5n) 
S = > = 
=7200+ 620=7820 n= Dita => 2 
2x2'-1 S5 1[п(и+1)(2п+1) , 5n(n+1) 
115. (d) The general term ofthe given series — ct 2 6 2 
wherer 20 _ n(n+1)(n +8) 
3 2х2”-1 6 
<. req. sum = 1+ ттш 
т 2 10x11x18 — 
19 r 19 107 6 Е 
Now, У, сае 2-3) 
r=1 2 r=1 2! 
п(п +1) 
19 
X irs 137 18. (а) Т,= 2—5 
2 2 2 -1 n (n +1) 
- 2(19) рээ В — 2 
Т 
2 
19 19 22 
=38+(5) І +2) EE IE 
ЗЭРЭГ 203) TO pass |221 l 
цэг i а ud o ers SEE 
116. (a) Here, B-2A 
40 20 40 20 on 
ни У as 29 an „= 
n=l n=l n=21 n=l n+l 
В-2А-(212-2222-232-224 +..... +402) 2 1008,-n 
—(12+2.2?+ 32+ 2.4... 202) 
20[22+2.24+26+2.28+..... 60] — 100х-2" =n 
n+ 
SUC UE D үт 
20 terms 10 terms => n=199 
119. Ч 
20| 222 «60)« Q4 «60 Oe 
2 2 V3[1+4/25 e 81 e M69 +...... | - 43543 
= 10[20.82 + 10.84] 
= 100[164+84] = 100.248 = \3[+5+9+13+.....+1,] = 43543 
117. (р) f{x)=ax?+bx +e 
f(1)=at+b+c=3>f(1)=3 => 3х:12 (7-1), | “43543 
Now х +у) = х) + Қу) +ху ...@) 


=> 2п+ 4и? – 4п = 870 


а yes аа — 4m-2n-870-0 


12)-81)-41) 1 =2f01)+1 


www.jeebooks.in 


meg Е 


=> 2m-n-435-0 


1541-4х2х435 1459 
n= = 


4 4 
СИРРИ Ж 
n-—4 -I5orn-—--M. 

v.e (245) 45) (2) (8) 
‚@ |3 HH RES seq 
S- (22 «32 4474.41?) 

25 

16 (11(1141)(22 +1 
= | Шер ) 218 айн хи 
25 6 25 5 


аай 
5 5 


= т =101. 
121. (а) 5= (1+ х)2016+ x (1 x)2015 + 2(] + x)2014 
be. х2015 (1 +x) +2016 


х 
(5) S=x (1 +x +x (14 x014 +... | 


2017 
x20164 
1+х 
Subtracting (1) from (ii) 
2017 
— (1142016 _— 
1+х (qoo 1+х 
S=(1+x)2017— 2017 
2017! 
a; = coefficient оЁх!7= 201762 „= 17120001 
n(n«1) P 
122. (d) n" term of series = -—(n4l) 
n? 4 


1 2 1 2 
Sum of n term = ey) = nb +22n+n | 


оно ,2n(n4l), J 


^4 6 2 

Sum of 9 terms 
1|9x10x19 18х10 

- | + + J = 384 =96 
4 6 2 4 


123. (c) General term of given expression can be written as 


1 1 1 
T,= F -Dn«2) (n«D(n42)n4 5 | 


on taking summation both the side, we get 


40) 


ИЕ 1 k 
У а = 
316 6.7.8] 3 


г-1 


1 Ч L) k 1 1 55 k 
> -х = х—х = 
з 6\ 56 3 3 6 56 3 


"E: 
> $T 336 


20 
‚@ È (r -r-6)=7780 
r-16 


. (а) Given that 10°+ 2. (11)(10)8 + 3(11)? (10) —- ...-- 10(11? 


= (10)? 
Letx- 10? +2.(11)(10)8 + 3(11)2(10)7 +... + 10(11)? 


„Ò 


11 
Multiplied by то 9? both the sides 


11 
105 71105 2.01.00) +. OUT) + 1110 Gi) 


Subtract (ii) from (i), we get 


11 
(i n) =10°+11 (10)8+ 112 x (107 +...+119—11!° 


E" 2 = (10 10!) 1119 = _10!9 


=> x-10!!-k.10? Given 
=> k=100 


. (b) Let a, d and 2n be the first term, common difference 


and total number of terms of an A.P. respectively i.e. a 
+ (a + d) + (a + 2d) +... + (a+ Qn — Dd) 

No. of even terms = n, No. of odd terms = n 

Sum of odd terms : 


о 


S ; Qa -(n-1)Qd)] = 24 


> п [а + (n—1)d] = 24 40) 
Sum of even terms : 


8,- [24а -d)*(n-1)2d] = 30 


= п [а+4+ (n— 1) d] = 30 41) 
Subtracting equation (1) from (ii), we get 
nd = 6 (Ш) 


21 
Also, given that last term exceeds the first term by F 


21 
a+(2n-l)d= шга 


EBD 83 


www.jeebooks.in 


Sequences and Series M-119 
21 г 20 
214-а= > 
наг. mat 
ВИЕ i ET 10 10 
— шан (о nd = 6) 9 E 
2 T 
2 
Putting value of d in equation (3) р 20 
6х2 ET ЧЭ ыг [179 + (10) 29 
0а 919 9\10 81 
RES -4 L 


129. (a) Consider 12+ 32+ 52+......+252 
n* term T, 7 (2n — 1 п=1....... 13 


Total no. of terms = 2n = 2 х 4 = 8 
127. (a) n™ term of given series is 


2п+1 6 y 
Е Now, S,= } Т, = 2n -1 
п(п+00п+) ~ п(п+1) E 2 = 
6 
1 1 > ee 4» л 
h 2 emu. 
Let п? term, a, = Р Ян n-l n=l 
Sum of 20 terms, Sj = a, + a, + a4 + .... + Aq =4 e+) ul 13-4 50151) 
: 


1 1 1 1 

= 6 -6( ) 
S20 G 2) 2 3 
«| 3 

18 19 


1 1 
в: je Put n = 13, we get 
S,726x14x9--13-26x 14 
2 ЭР 3 = 3276 + 13 —364 =2925. 
130 


19 20 20 21 . (©) 22+2(4)2+ 3(6)*  ...... upto 10 terms 
= 22 [13+23+33-...... upto 10 terms 
0-8) | ши 
$20 = 2 
B) PR В EX M 
f | V 2 | V Ч | 1) 131. (c) Given sum is 
Us 79) 139 Bo) (2021 
з 5 7, 
- 1 225 à 12 142 P4243 ^^ 
0 ap а м nth term = T, 
| k . Е 2п +1 _ 6 
Given that 550 = 21 mes (1) п(п +1) (2п+1) п(п +1) 
On comparing (1) and (ii), we get 6 
к= 120 1 1 
77.707 EU [1- | 
128. @ LetS= +2 Трона n n+l 
10 100 10 | um E 
5, 2, Т, 62, 63, 
E в ыг шид mel m nel 
10 100 10: = 6 ón 
Multiply and divide by 9 CT mu an] 
7|9 99 999 So, sum upto 11 terms means 
- + + F......up to 20 terms 
9|10 100 1000 6x11 66 33 11 


11141 12 6 2 


C) ав) 2-0 


өз up to 20 terms 
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B Е 


1 БОЕ. 
1+2+3+..+r (7+1) 


10 1 10 rl r 
Sio 22, r(r+1) 22, Ёст | 


1 


132. (© Т, = 


2 
2 + + + 
1 2 2 3 3 4 
1 “| 5,10 _ 20 
11 11 11 
133. (b) nth term of the given series 
ЕТ, =(n-1) +(n-1)n +n? 


к 137. 
209-0 -m) 3 (n1 
(n-1)-n 
WP 3 8 
> S, = Ук -(k-1)° | = 8000=n ын 


К-1 
=> п = 20 which is a natural number. 
Hence, both the given statements are true. 


and statement 2 is correct explanation for statement 1. 
134. (c) If is odd, the required sum is 
1242224324242 +... E2(n-1 +n? 
2 
-1)(п-141 : 
- ada а Me + ) +n? (7 n-1is even) 
- uu) 2-7 a+) 
2 2 


135 Gi ies i poo es t 
. (c) Given series is 37927 .... n terms 


24) а) 


n terms 
(1+1+1+.... + п terms) 
Е 1 1 ) 139. 
+| —+—+—+....n terms 
3 9 27 
4158) 
— n4 а [1-3] 
1 
[ec 
3 
l Tá : : 140 
= n+—[1-3 = N+ : 
7 | 2 23" 
136 Gi 168 i NT : + : + 
. (c) Given series is 1+ 7 Nm B Be Л ЗЭР 
1 


th ————— 
п term = 
Jn +уп+1 


1 


z. 15 term = ЕЛЕ 


Thus, given series upto 15 terms is 


1 1 1 1 


1-42 | 42 +43 | V3 +4 ны | 415--/6 


This can be re-written as 


1-42 42-43 43-44, , Vi5-vi6 
= танин жилээ Mee да 
(Byrationalization) 
= —1+5/2 -V2 +43 5454 4, 414--415 
БЕ Р ТЕРЕ Р РЕС ОВ 


Hence, ће required sum = 3 
(a) The sum ofthe given series 12+2.22 + 32+2.42+ 52 


Forens oo (I) 


“араг ыг ыг 


2! 3! 5 
(d) We know that 


1 1 1 1 
el- 


ere? x". 07 


3 2! 41 6! 


1 
Putting x = PE we get 
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Sequences and Series M-121 
2 o na n 
1 1 1 e? «e? C, = Cr- 
| | + +.....90 = 
42! 16.4! 64.6! 2 ty п 
Jaa S, 2 
2 0 Xe etl 141 
2 2 144. (а) Теїў=————+——.............. oo 
ve @) 12 23 3.4 
141. (b) We know that 
2 3 1 1 1 | 
Е y " п(п+1) Xn n+l 
] 2! 3! 
TNR 8- J E НИЕ 14 3 
е = 572131 ГЭРЭЭ = 1 2 2 3 3 4 4 5 seess 
1 1 1 
1_ 1 1 1 1 
e SSS ERER А | 
апа 1! 2! 3! - E 3 t 4 5 р J 
1 1 
еке edlen enn | [leg e) x EIE E". 1 
! 2108(1-4Х)- Заг a 
шээх Бонн 1-2 45:08: 15 2-1-46 | 2 
Por ar TE 2 = [-log(1-1) +1] = 2log ил 
ё 41-26 (2-1? 145. (а) 13—23+33—43+...+93 
un uM 13+23+ 33+.......+ 99 203 + 43+ 63+ 83) 
142. (b) Ifn is odd, the required sum is dd 2 
142353545 4*4. op Xn и E ул (4 | 


(n-1(n-1«1? | E 
5 | 
[> (0—1) is even 
*. using given formula for the sum of 
(n-l) terms.] 


2 
1 1 1 1 
143. (d) S, " + 5 + x wet т 
C C С, С, 
0 1 ‚ 2 ‚ п 
n n Со n C n e. n C, 
, n n-l , n- 2 0 
n n G n Ci n Ga “o on C 
Adding (i) and (ii), we get, 
1 1 1 
2t, = (n) zou c. -nS, 
С С C, 


2 
-Г25 223 +23 +33 43| 


4х5 я 
= (45)? | : | =2025—1600=425 


146. (b) Let p 2 21/4 52/8 23/16 
—21/4+2/8+3/16+ T 9o 


Nowltg-l,2,3, о (i) 
(i) 4 8 16 
1 1 2 т 
2 = 8 T 16 “Уруулын сн... (1) 
81) Subtracting (11) from (1) 
1 I. d 
8---4 Е © 

> 2" 4 8 16 

1 a 1/4 1 
or 1 

2 l-r 1-1/2 2 


Straight Lines and 
Pair of Straight Lines 


Distance Formula, Section 
Formula, Results of Triangle, 
Locus, Equation of Locus, Slope of 
a Straight Line, Slope of a line 
joining two points, Parallel and 
Perpendicular Lines 


A triangle ABC lying in the first quadrant has two vertices as 


A(1,2) and B(3,1).If ZBAC = 90°, andar (ДАВС) = 54/5 sq. 
units, then the abscissa of the vertex C is: 
[Sep. 04, 2020 (1)] 


(а) 14-45 (9) 14245 © 2445 (4) 245-1 

If the perpendicular bisector of the line segment joining 
the points P (1, 4) and О (k, 3) has y-intercept equal to — 4, 
then a value of kis : [Sep. 04, 2020 ID] 


(a) -2 (b) -4 (сә) 4/4 (d) 15 
Ifa AABC has vertices A(—1, 7), B(—7, 1) and C(5,—5), then 
its orthocentre has coordinates : [Sep. 03, 2020 (II)] 


(b) (3,3) 
(4) G,-3) 


3 
Let А(1, 0), B(6,2) and C В | be the vertices ofa triangle 


ABC. If Pis a point inside the triangle ABC such that the 
triangles APC, APB and BPC have equal areas, then the 
length ofthe line segment 


7 1 
РО, where Q is the point 1-3) ,is 


[NA Jan. 7, 2020 (1)] 


10. 
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A triangle has a vertex at (1, 2) and the mid points of the 
two sides through it are (—1, 1) and (2, 3). Then the centroid 
of this triangle 18: [April 12, 2019 ID] 


T 1 1 15 
ө (ы) © G2) ө (8) e Gs) 


Let О(0, 0) and А(0, 1) be two fixed points. Then the locus 

of a point P such that the perimeter of AAOP is 4, is : 
[April 8, 2019 (1)| 

(а) 8х7-9у +9y=18 (b) 92-8)? + 8y=16 

(с) 9х2-8у”-8у-16 (d) 8x°+ 9,?-9y-18 

Two vertices of a triangle are (0, 2) and (4, 3). If its 

orthocentre is at the origin, then its third vertex lies in 

which quadrant? [Jan. 10, 2019 (П)] 

(a) third (b) second 

(c) first (d) fourth 

Let the orthocentre and centroid of a triangle be А(-3, 5) 

and B(3, 3) respectively. If C is the circumcentre of this 

triangle, then the radius of the circle having line segment 


AC as diameter, is : [2018] 
5 345 
() 2/0 © ЭН 2 E @ ло 


A square, of each side 2, lies above the x-axis and has one 
vertex at the origin. If one ofthe sides passing through the 
origin makes an angle 30? with the positive direction ofthe 
x-axis, then the sum ofthe x-coordinates ofthe vertices of 
the square is : [Online April 9, 2017] 


(а) 243-10) 243-2 © 43-2 @ 45-1 

A ray oflight is incident along a line which meets another 

line, 7x — y * 1 7 0, at the point (0, 1). The ray is then 

reflected from this point along the line, y+ 2x = 1. Then the 

equation ofthe line of incidence of the ray of light is : 
[Online April 10, 2016] 

(b) 41x * 25y-25-0 

(d) 41х--38у-38-0 


(a) 41x —25у+25=0 
(c) 41х-38у-38-0 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 
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Straight Lines and Pair of Straight Lines 


Let L be the line passing through the point P(1, 2) such 
that its intercepted segment between the co-ordinate axes 
is bisected at P. If L, is the line perpendicular to L and 
passing through the point (—2, 1), then the point of 
intersection of L and L, is: [Online April 10, 2015] 


e (55) o (vi) 
11 29 3 17 
©) Spa) @) 3) 


8 
Thepoints (0. | (1, 3) and (82, 30): 


[Online April 10, 2015] 
(a) form an acute angled triangle. 
(b) form a right angled triangle. 
(c) lieon a straight line. 
(d) form an obtuse angled triangle. 
The x-coordinate of the incentre of the triangle that has 


the coordinates of mid points ofits sides as (0, 1) (1, 1) and 

(1,0) 18: [2013] 

(а) 2442 ® 2-42 © 14-42 @ 1-42 

A light ray emerging from the point source placed at P( 1, 3) 

is reflected at a point Q in the axis of x. If the reflected ray 

passes through the point R (6, 7), then the abscissa of Q is: 
[Online April 9, 2013] 


(b) 3 


N| 


Э 
@ 1 © Ойл 


Let A (h, К), B(1, 1) and C (2, 1) be the vertices of a right 
angled triangle with AC as its hypotenuse. If the area of 
the triangle is 1square unit, then the set of values which 'k' 
can take is given by [2007] 
(а) 1-1,3) (b (-3,5 © (L3; (d) (0,2) 

Ifa vertex of a triangle is (1, 1) and the mid points of two 
sides through this vertex are (-1, 2) and (3, 2) then the 
centroid of the triangle is [2005] 


«(088911 ө 


Ifthe equation ofthe locus ofa point equidistant from the 
point (ау 5j) and (a5, 55) is 


(aj —b))x+(a, –Б,)у+с= 0 , then the value of `c` is 
[2003] 
1 
(a) lay? +b зав эв? (b) 542 +2 -a ah 


(d) 


Locus of centroid of the triangle whose vertices are 


1,2 2.512 2 
© aj -a +b? by 904 tay tb +65) 


(acost,asint),(bsint,—bcost) and (1, 0), where ¢ is a 
parameter, is [2003] 


19. 


21. 


22. 


23. 


24. 


25. 


M-123 
(а) (3х-1) -(3у) =a? -b° 
(D (3х-1) +(35)? =a? -b° 
(с) Gx-1? «Gy? =a? +b? 
(4) (3х+1)2 + (3у)2 =a? +b? 
A triangle with vertices (4, 0), (-1,—1),(3, 5) is [2002] 


(a) isosceles and right angled 

(b) isosceles but not right angled 

(c) right angled but not isosceles 

(d) neither right angled nor isosceles 


Line 


The value of À for which f" (0) exists, 15 

[NA Sep. 06, 2020 (1)| 
Let C be the centroid ofthe triangle with vertices (3, ^1), 
(1, 3) and (2, 4). Let P be the point of intersection of the 
lines x + 3y— 1 = 0 and 3x—y + 1 = 0. Then the line passing 
through the points C and P also passes through the point: 

[Jan. 9, 2020 (1)| 

(а) (-9,-6) (0) 09,7) © 569 = (d C9,-7) 
Slope of a line passing through P(2, 3) and intersecting 
the line x + y - 7 ata distance of 4 units from Р, is: 


[April 9, 2019 (1)| 
1-45 1-47 47-1 45-1 
(a) 1345 (5) =. (©) Ла (4) Veal 


A point on the 2. line, 3x + Sy = 15 which is 
equidistant from the coordinate axes will lie only in : 
[April 8, 2019 (1)| 
(a) 4" quadrant (b) 1* quadrant 
(с) l* and 2" quadrants (d) 1*, 2 and 4 quadrants 
Two vertical poles of heights, 20 m and 80 m stand apart 
on a horizontal plane. The height (in meters) ofthe point 
of intersection of the lines joining the top of each pole to 
the foot ofthe other, from this horizontal plane 18: 
[April 08, 2019 (П)] 
(a) 15 (b) 18 (с) 12 (d) 16 
Ifa straight line passing through the point P(3, 4) is such 
that its intercepted portion between the coordinate axes is 
bisected at P, then its equation is : [Jan. 12, 2019 (П)] 
(а) 3х-4у-25-0 (b) 4х-3у-24-0 
(с) x-y+7=0 (d) 4x+ 3y=0 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 
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ma ay 


Ifin a parallelogram ABDC, the coordinates of A, B and C 
are respectively (1, 2), (3, 4) and (2, 5), then the equation of 
the diagonal AD is : [Jan. 11, 2019 (ID] 
(а) 5х-3у-1-0 (b) 5х43у-11-0 

(с) 3x-5y* 7-0 (d) 3х+5у-13=0 

A point P moves on the line 2x — 3y + 4 — 0. If Q(1, 4) and 
R(3, 22) are fixed points, then the locus of the centroid of 
APQR is a line: [Jan. 10, 2019 (1)| 


3 
(a) with slope = 


2 (b) parallel to x-axis 


2 
(c) with slope 3 (d) parallel to y-axis 


Ifthe line Зх + 4y — 24 =0 intersects the x-axis at the point 
A and the y-axis at the point B, then the incentre of the 
triangle OAB, where О is the origin, is: [Jan. 10, 2019 (D] 
(а) (3,4) (5) Q2 © (43) (d) 44 

A straight line through a fixed point (2, 3) intersects the 
coordinate axes at distinct points P and Q. IfO is the origin 


and the rectangle OPRQ is completed, then the locus of R 
is: [2018] 
(а) 2x+3y = ху (b) 3x+2y=xy 

(c) 3x+2y =6xy (d) 3x+2y=6 


In a triangle ABC, coordianates of A are (1, 2) and the 
equations of the medians through В and Carex +у= 5 and 
x — 4 respectively. Then area of A ABC (in sq. units) is 
[Online April 15, 2018] 
(a) 5 (b) 9 (с) 12 (d) 4 
Two sides of a rhombus are along the lines, x - y+ 1 = 0 
and 7x — y 5 =0. Ifits diagonals intersect at (-1, —2), then 
which one ofthe following is a vertex of this rhombus? 


[2016] 
1 8 
o (5-3) 


(c) C3,-9) (d) (-3,-8) 
A straight line through origin O meets the lines 3y= 10— 4x 
and 8x + 6y + 5 = Oat points A and B respectively. Then О 
divides the segment AB in the ratio : 

[Online April 10, 2016] 
(a) 2:3 (b) 1:2 (c) 4:1 (d) 3:4 
If a variable line drawn through the intersection of the 


: х у х у : 
lines 3 t 47 land 4 t 3 = 1, meets the coordinate axes 
at A and B, (A z B), then the locus of the midpoint of AB 
is: [Online April 9, 2016] 


(а) 7xy- 6 (x * y) 

(b) 4(х+у)2—28 (x+y) - 49-0 
(с) 6ху=7 x+y) 

(d) 14 (x y —97 (x+y)+ 168-0 
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The point (2, 1) is translated parallel to the line L: х-у=4 
by 24/3 units. Ifthe new points О lies in the third quadrant, 
then the equation of the line passing through Q and 
perpendicular to L is : [Online April 9, 2016] 
(а) х+у=2-4/6 (b) 2х-2у-1-46 


(© x+y =3-3V6 (d x+y =3-2V6 

A straight line L through the point (3, — 2) is inclined at 

an angle of 60° to the line /3 x + y = 1. If L also 

intersects the x-axis, then the equation of L is : 
[Online April 11, 2015] 

(а) y+ 43x *2-343 =0 

(D V3y+x-3+2 3 =0 

(с) y- 8x *24345 =0 

(d /Зу-х-3-2-0 =0 


The circumcentre of a triangle lies at the origin and its 
centroid is the mid point of the line segment joining the 
points (a2 + 1, а? + 1) and (2a, — 2a), a +0. Then for anya, 
the orthocentre of this triangle lies on the line: 

[Online April 19, 2014] 


(a) у-2ах-0 

(b) y—(a2+1)x=0 

(c) у+х=0 

(d) (а 1)2х (а * 1?y =0 

Ifa line intercepted between the coordinate axes is trisected 
atapoint A(4, 3), which is nearer to x-axis, then its equation 
is: [Online April 12, 2014] 
(a) 4х-3у-7 (b) 3x+2y=18 

(c) 3x+8y=36 (d) х+3у= 13 

Given three points Р, О, В with P(5, 3) апа R lies on the 
x-axis. If equation of RQ is x - 2y- 2 and PQ is parallel to 
the x-axis, then the centroid of APOR lies on the line: 


[Online April 9, 2014] 
(a) 2х+у-9=0 (b) x—2y+1=0 
(c) 5х-2у-0 (d) 2х-5у=0 


A ray of light along x + В y- 43 gets reflected upon 
reaching x-axis, the equation of the reflected ray is [2013] 


(а) у=х+ В (6) {Ву =x- В 
© у= 43x - 43 (d Ву=х-1 


Let A (3, 2) and B (2, 1) be the vertices ofa triangle ABC. 
Ifthe centroid of this triangle lies on the line 3x + 4y +2 — 0, 
then the vertex C lies on the line: 

[Online April 25, 2013] 
(b) 3x+4y+3=0 
(d) 3х+ 4у+5=0 


(а) 4x+3y+5 
(с) 4х+3у+3 
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Straight Lines and Pair of Straight Lines 


Ifthe extremities of the base ofan isosceles triangle are the 
points (2a, 0) and (0, a) and the equation of one of the 
sides is x = 2a, then the area of the triangle, in square units, 
is: [Online April 23, 2013] 


2 25a? 


5 52 
(а) 14 (5) 5а (©) (d) 5а? 

4 2 
Ifthe x-intercept of some line L is double as that of the line, 
3x + 4y = 12 and the y-intercept of L is half as that of the 
same line, then the slope of Z is : [Online April 22, 2013] 
(a) -3 (b) -3/8 (с) —3/2 (d) -3/16 
Ifthe line 2x + у = k passes through the point which divides 
the line segment joining the points (1,1) and (2,4) in the 
ratio 3 :2, then k equals : [2012] 
o2 ws © WF 
The line parallel to x-axis and passing through the point of 
intersection of lines ax + 2by+ 3b = 0 and bx — 2ay — 3a = 0, 
where (a, b) = (0,0) is [Online May 26, 2012] 
(a) above x-axis at a distance 2/3 from it 


(b) above x-axis at a distance 3/2 from it 
(c) below x-axis at a distance 3/2 from it 
(d) below x-axis at a distance 2/3 from it 
If the point (1, a) lies between the straight lines 
х+у= 1 and2(x+ у) = 3 then a lies in interval 
[Online May 12, 2012] 


3 3 1 
(a) ЕЭ (b) (©) (—%,0) (4) 23 


Ifthe straight lines x + 3y = 4, 3x + y = 4 and x + y = 0 form 
a triangle, then the triangle is [Online May 7, 2012] 


(a) scalene 

(b) equilateral triangle 

(c) isosceles 

(d) right angled isosceles 

IfA (2,—3)and B (-2, 1) are two vertices ofa triangle and 
third vertex moves on the line 2x --3y =9, then the locus 


of the centroid ofthe triangle is : [2011RS] 
(a) х-у-1 (b 2x+3y=1 
(с) 2x *3y 23 (d 2х-3у-1 


If (а,а? ) falls inside the angle made bythelines y — 2 : 


х> 0 and y 23x, х> 0, then a belong to [2006] 


1 1 1 
(a) (n я 0) 65 © (d) (3-1) 
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A straight line through the point A (3, 4) is such that 
its intercept between the axes is bisected at A. Its equation 


is [2006] 
(a) x+y=7 (b 3х-4у-7-0 
(c) 4x+3y=24 (d) 3x+4y=25 


The line parallel to the x- axis and passing through the 
intersection of the lines ax + 2by + 3b = 0 and 
bx —2ay —3a = 0, where (a, b) = (0, 0) 15 [2005] 


3 
(a) below the x - axis at a distance of Я from it 
| : 2 | 
(b) below the x - axis at a distance of = from it 
: : 3 А 
(c) above the x - axis at a distance of 2 from it 


(d) above the x - axis at a distance of = from it 


The equation ofthe straight line passing through the point 
(4, 3) and making intercepts on the co-ordinate axes whose 


sum is —1 is [2004] 
(a) 2 <= land m 1 

(b) > гн Land +> 1 

(c) 2 у= сы ә 

(d) : == 1 and = 1 


Let А(2,-3) and В(-2, 3) be vertices ofa triangle ABC. 
If the centroid of this triangle moves on the line 
2х--3у =1, then the locus of the vertex C is the line 
[2004] 
(a) 3x-2y 23 (b 2х-3у-7 
(c) 3x+2y=5 (d 2х-3у-9 


Locus of mid point of the portion between the axes of 
X cosa +y sina = р whre p is constant is [2002] 


4 
(а) х2+у?= p (b) х2+у2= 4р? 


NE 
(c) fcm. (d += 
x^ у р x » 


4 
po 
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Distance Between two Lines, Angle 
Between two Lines and Bisector of 
the Angle Between the two Lines, 
Perpendicular Distance of a Point 
from a Line, Foot of the 
Perpendicular, Position of a Point 
with Respect to a Line, Pedal 
Points, Condition for Concurrency 
of Three Lines 


TOPIC 


Let L denote the line in the xy-plane with x and y intercepts 
as Запа 1 respectively. Then the image ofthe point (—1, — 4) 
in this line is: [Sep. 06, 2020 (П)] 


8 29 о (291 
© [55 ( rar 
Ifthe line, 2x —y +3 =0 is at a distance — and — from 
5 Л 
the lines 4x — 2y + a = 0 and 6x — 3y + В = 0, respectively, 


then the sum of all possible value of a and В is 

[NA Sep. 05, 2020 (D] 
The locus of the mid-points ofthe perpendiculars drawn 
from points on the line, х = 2y to the line x = y is: 

[Jan. 7, 2020 (II)] 

(а) 2x-3y=0 (b) 5х-7у-0 
(с) 3x-2y=0 (d) 7х-5у=0 
A straight line L at a distance of 4 units from the origin 
makes positive intercepts on the coordinate axes and the 
perpendicular from the origin to this line makes an angle 
of 60° with the line x + y = 0. Then an equation ofthe line 
Lis: [April 12, 2019 (II)] 
(а) x+V3y=8 
(Б) (v3 +1)x+(V3 -Dy -8/2 


(с) 43х-у-8 
(d) None of these 
Lines are drawn parallel to the line 4x — Зу + 2 = 0, ata 


3 
distance 5 from the origin. Then which one of the 


following points lies on any of these lines ? 
[April 10, 2019 (II)] 
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Ifthe two lines x + (a-1) y= 1 and 2x * а?у=1 (a eR- {0,1}) 
are perpendicular, then the distance of their point of 
intersection from the origin is: [April 09, 2019 (ID)] 


2 2 2 
(a) Ё ® 5 © % (d) 2 


A rectangle is inscribed in a circle with a diameter lying 
along the line 3y =x +7. Ifthe two adjacent vertices ofthe 
rectangle are (-8, 5) and (6, 5), then the area of the rectangle 
(in sq. units) is: [April 09, 2019 (ID)] 
(a) 84 (b) 98 (с) 72 (d) 56 

Suppose that the points (h, k), (1, 2) and (- 3, 4) lie on the 
line L.. Ifa line L, passing through the points (h, k) and 
(4,3)1 15 perpendicular on L,, then equals : 


[April 08, 2019 (ID] 


1 1 
(а) 3 (b) 0 (c) 3 (d) 73 


Ifthe straight line, 2x — 3y + 17 = 0 is perpendicular to the 
line passing through the points (7, 17) and (15, B), then p 
equals : [Jan. 12, 2019 (1)| 


= Е d) 5 
@ = о @ 
Two sides of a parallelogram are along the lines, x + y =3 
and x — y +3 =0. If its diagonals intersect at (2, 4), then 
one of its vertex is: [Jan. 10, 2019 CID] 
(а) (3,5) (5) (2,1) © (2,6) @ (3,6) 
Consider the set of all lines px + qy + г = 0 such that 
3p+2q+4r=0. Which one of the following statements is 
true? [Jan. 9, 2019 (D] 


(b) -5 


31 
(а) The lines are concurrent at the point Е 4? 4) 


(b) Each line passes through the origin. 
(c) Thelines are all parallel. 
(d) The lines are not concurrent. 
Let the equations of two sides of a triangle be 
3x — 2y + 6 = 0 and 4х + 5y – 20 = 0. If the orthocentre 
of this triangle is at (1, 1), then the equation of its third 
side is: [Jan. 09, 2019 (ID] 
(а) 122y - 26x — 1675 = 0 
(b) 122y + 26x + 1675 =0 
(c) 26x + 61y + 1675 =0 
(d) 26x — 122y — 1675 = 0 
The foot of the perpendicular drawn from the origin, on 
the line, 3x + у = АА #0) is P. If the line meets x-axis at A and 
y-axis at B, then the ratio BP : PA is 
[Online April 15, 2018] 
(a) 9:1 (b) 1:3 (c) 1:9 (d) 3:1 
The sides of a rhombus ABCD are parallel to the lines, 
х-у +2 = 0 апі 7x- y + 3 = 0. If the diagonals of the 
rhombus intersect at P(1, 2) and the vertex А (different 
from the origin) is on the y-axis, then the ordinate of A is 
[Online April 15, 2018] 
(a) 2 


7 5 
(b) 4 (c) (d) 5 
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Straight Lines and Pair of Straight Lines 


Let a, b, c and d be non-zero numbers. If the point of 

intersection of the lines 4ax + 2ay +c = 0 and 5bx + 2by+d 

=0 lies in the fourth quadrant and is equidistant from the 

two axes then [2014] 

(а) 3bc -2ad - 0 (b) 3bc +2аа=0 

(c) 2bc -3ad- 0 (d) 2bc + 3ad=0 

Let PS be the median of the triangle vertices 

Р(2, 2), Q(6, —1) and К(7, 3). The equation of the line 

passing through (1, —1) and parallel to PS is: [2014] 

(a) 4x+7y+3=0 (b) 2х-9у-11-0 

(с) 4х-7у-11-0 (d) 2x+9y+7=0 

Ifa line Lis perpendicular to the line 5x — y= 1, and the area 

of the triangle formed by the line L and the coordinate axes 

is 5, then the distance of line L from the line x + 5y= 0 is: 
[Online April 19, 2014] 


7 5 7 5 
(a) J (b) Лз (c) Jp (d) Л 
Ifthe three distinct lines x + 2ay + a = 0, x + 3by+ b= 0 and 
x + Aay + a = 0 аге concurrent, then the point (a, b) lies on 
a: [Online April 12, 2014] 
(a) circle (b) hyperbola 
(c) straight line (d) parabola 
The base ofan equilateral triangle is along the line given 
by 3x + 4y= 9. If a vertex ofthe triangle is (1, 2), then the 
length ofa side ofthe triangle is: [Online April 11, 2014] 


2N3 443 443 243 
oF €f o a 


Ifthe image of point P(2, 3) in a line L is Q(4, 5), then the 
image of point В(0, 0) in the same line is: 
[Online April 25, 2013] 
(а) (2,2) (5) 45  (0G4 @ (7,7 
Let 0, be the angle between two lines 2x + 3y +c, = 0 and 
-x+ 5y +c, = 0 and Ө, be the angle between two lines 
2x + 3y t c, =0 and —x * 5y+c,=0, wherec,,c,, c, are any 
real numbers : 
Statement-1: If c, and c, are proportional, then 0, = 0,. 
Statement-2: 0, = 0, for all c, and c}. 
[Online April 23, 2013] 
(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation of Statement-1. 
(b) Statement-1 is true, Statement-2 is true; Statement-2 is 
not a correct explanation of Statement-1. 
(c) Statement-1 is false; Statement-2 is true. 
(d) Statement-1 is true; Statement-2 is false. 
Ifthe three lines x - 3y =p, ax + 2y = q and 
ax +y=r form а right-angled triangle Шеп: 
[Online April 9, 2013] 
(b) а2-6а-12-0 
(d) à2-9a 1220 


(а) а2-9а-18-0 
(© а2-ба-18-0 
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Consider the straight lines 

Li:x-y-l 

Lj:xty-l 

[3:2х+2у=5 

L,:2x-2y-7 

The correct statement is [Online May 26, 2012] 
(a) 111414, 15 1115,1, intersect Ly. 


(5) L LL, L || 4д, L, intersect L,. 


(с) L 1 Ly, 15 || LL, intersect L4. 


(d) L L L2, Lj 1 L,,L, intersect L4. 

Га, b,c e Rand 1 isa root of equation ax? + bx +c=0, 

then the curve y = 4ax? + 3bx + 2c, а + 0 intersect x-axis at 
[Online May 26, 2012] 

(a) two distinct points whose coordinates are always 

rational numbers 

(b) no point 

(c) exactly two distinct points 

(d) exactly one point 

Let L be the line y = 2x, in the two dimensional plane. 
[Online May 19, 2012] 

Statement 1: The image of the point (0, 1) in Z is the point 


Statement 2: The points (0, 1) and (42) lie on opposite 
sides of the line L and are at equal distance from it. 
(a) Statement 1 is true, Statement 2 is false. 
(b) Statement 1 is true, Statement 2 is true, Statement 2 is 
nota correct explanation for Statement 1. 
(c) Statement 1 is true, Statement 2 is true, Statement 2 is 
acorrect explanation for Statement 1. 

(d) Statement 1 is false, Statement 2 is true. 
If two vertices ofa triangle are (5, —1) and (—2, 3) and its 
orthocentre is at (0, 0), then the third vertex is 

[Online May 12, 2012] 
(a) 4-7) ® (-4,-7) © C47) (0 (47) 
Iftwo vertical poles 20 m and 80 m high stand apart on a 
horizontal plane, then the height (in m) of the point of 
intersection ofthe lines joining the top of each pole to the 
foot of other is [Online May 7, 2012] 
(a) 16 (b) 18 (c) 50 (d) 15 
The point of intersection ofthe lines 
(a3 + 3)х + ay - a—3 = 0 and 
(а? +2)x+ (at 2)у +2а+3 = 0 (a real) lies on the y-axis for 

[Online May 7, 2012] 

(a) no value of a (b) more than two values of a 
(c) exactly one value of a (d) exactly two values of a 
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The lines x+y = la| and ax — y = 1 intersect each other in 


the first quadrant. Then the set of all possible values of a 
in the interval : [2011RS] 


(a) (0,20) (Ы) [Le © (<=) @ (-L1) 

The lines L} : y -x 70 and L, : 2x + y= 0 intersect the line 

L, : y +2 = 0 at P and О respectively. The bisector of the 

acute angle between L, and L, intersects L, at R. [2011] 

Statement-1: The ratio PR : RO equals 24/2 : 4/5 

Statement-2: In any triangle, bisector ofan angle divides 

the triangle into two similar triangles. 

(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
not a correct explanation for Statement-1. 

(b) Statement-1 is true, Statement-2 is false. 

(c) Statement-1 is false, Statement-2 is true. 

(d) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation for Statement-1. 

The lines p(p? +1)x- y+ = 0 and 

(p? - D?x + (p? + 1)у+ 24 = 0 are perpendicular to acommon 

line for : [2009] 

(a) exactly one values of p 

(b) exactly two values of p 

(c) more than two values of p 

(d) no value of p 

The shortest distance between the line y— x = 1 and the 


curve х = y? is: [2009] 
243 342 КА 342 
(a) Ic (b) EN (c) Е (9) za 


The perpendicular bisector of the line segment joining 
P (1, 4) and О(К, 3) has y-intercept —4. Then a possible 
value of k is [2008] 
(a) ! (b) 2 () 2 (d) —4 

Let P = (-1, 0), Q=(0, 0) and R= (3, 3 V3 ) be three point. 
The equation ofthe bisector of the angle POR is [2007] 


(b) x«43y =0 


(d) ЗЕ 


(а) — 


(© V3x+y=0 


If xj,x5,x4 and уу, уз, уз are both in GP. with the same 
common ratio, then the points (xj, 1), (x2, у») and 


(13; Y3) [2003] 
(a) are vertices ofa triangle 

(b) lie ona straight line 

(c) lie on an ellipse 


(d) lieona circle. 


89. А square ofside a lies above the x-axis and has one vertex 
at the origin. The side passing through the origin makes an 
angle of 0 <a< z) with the positive direction ofx-axis. The 
equation of its diagonal not passing through the origin is 

[2003] 
(a) y(cosa+sina)+ x(cosa-sina)= а 
(b) y(cosa -sina)- x(sin a — cosa) = a 
(c) y(cosa +sina)+ х(ѕіп a — cos a) = a 
(d) у(соѕа +sina)+ x(sin a + cos a) =a 
{TOPIC В Pair of Straight Lines 52 | 
ч dece EAEE aE or Meer eee bons < 

90. The equation у = sin x sin (x + 2) — sin? (x + 1) represents 
a straight line lying in : [April 12, 2019 (D] 
(a) second and third quadrants only 
(b) first, second and fourth quadrant 
(c) first, third and fourth quadrants 
(d) third and fourth quadrants only 

91. Ifoneofthelines of my? + (1— m?) xy - mx?- 0 is a bisector 
of the angle between the lines ху = 0, then mis [2007] 
(a) 1 (b) 2 (с) —1/2 (d) -2 

92. Ifoneofthe lines given by 
6x? – ху+ 4су? = 0 is 3x + 4y = 0, then c equals [2004] 
(a) 3 (b) 1 (c) 3 (d) 1 

93. If the sum of the slopes of the lines given by 
x7 — 2cxy - 7 y? = 01$ four times their product c has the 
value [2004] 
(a) -2 (b) -1 (c) 2 (d) 1 

94. If the pair of straight lines x? — 2рху- y? -0 and 
ge 24ху- y? — 0 besuch that each pair bisects the angle 
between the other pair, then [2003] 
(а) pq=-1 $) p-q  (Op--q (d) рд=1. 

95. The pair of lines represented by 
3ax? + 5xy + (aà?-2)?- 0 
are perpendicular to each other for [2002] 
(a) two values of a (b) va 
(c) for one value of a (d) for no values of a 

96. Ifthe pair of lines ах? + 2hxy + by? + 2gx + 2fy c c- 0 


intersect on the y-axis then 
(a) 2fgh =bg?+ ch? 
(c) abc — 2fgh 


[2002] 
(b) ре? = ci? 
(d) none of these 


EBD 83 


www.jeebooks.in 


Straight Lines and Pair of Straight Lines M-129 


_ Hints & Solutions 


1. (b) Let A4BC bein the first quadrant 


1 
| =-— AC, 7 
Slope of line АВ E з 0 C1, 7) 
Slope of line 4C -2 
Length of AB -./5 Ok ХР 
| \ ZN 
m 
В, S С(5,-5) 
27 
B (3,1) = AE 
X Bem T 
-. Equation of AS is y - 7 = 2(х+1) 
Itis given that ar(AABC) = 54/5 у= 2х+9 (i) 
1 12 
5 AB: AC = 545 AC =10 тс ===- 
1 
-. Coordinate of vertex С = (1+10с0$6, 2 +1051 Ө) -. Equation of BP is у-1 = 26 +7) 
x 9 " 
лап Ө = 2 > cos0 : ‚ 51п Ө 2 vents (ii) 


45 45 


-. Coordinate of C -(1-24/5,2-4-/5) 


From equs. (i) and (ii), 


СРЕО 


2. Abscissa of vertex C is 1+ 24/5. —4х+18=х+9 


2. (b) Mid point of line segment PQ be ЕН Т) | >3х=9>х=-3 
лу=3 


`. Slope of perpendicular line passing through 
(5) P will be centroid of AABC 


а 
k+1 7 2 15 17 8 
= = Ls 2 2 

(0,-4) ana ( 4 FH Fel (28) РО = (4)? + (3)? =5 

2 

4-3 1 5. (р) From the mid-point formula co-ordinates of vertex В 
Slope of PO “1227 I-k and Care В (- 3, 0) and C (3, 4). 
Now, centroid of the triangle 

"P 123 3-3+1 0+4+2 1 
“1-3 1-Е с DE EE Jo e«(52) 


M-130 
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А (1,2) 
(1,1) (2, 3) 


B С 
(c) Let point P (h, k) 
OA=1 
So, OP + AP =3 


=> Vh? +k? + 2+4 -12 =3 


=> WP+(kK-IP=9FW 6/2 2 
> 64112442 =2k+8 


=> 912-812-8К-16-0 
Hence, locus of point P is 
9x? + 82 8у– 16= 0 

(b) Since, тор X Mpy= -1 


1 


> 3 трн 
_ 7-3 _ 
> "gd 
=> y=3 
тро X May -1 
Do» 
=> —x-—z-l 
4 x 
=> y--4x 
3 
m xix 
цаг: 


-3 
Vertex Ris (=. J 


Hence, vertex R lies in second quadrant. 


(b) Since Orthocentre of the triangle is А(-3, 5) and 
centriod of the triangle is B(3, 3), then 


АВ = 440 = 2410 
eee 
A BC 


Centroid divides orthocentre and circumcentre of the 
triangle in ratio 2 : 1 
-. AB: BC=2:1 


Now, AB= =AC 


=> АС==АВ= 5024/10) = AC= 3/10 


Radius of circle with AC as diametre 


AC 3 <, [5 
27219795 
(b) 


For A; 


X 2 y = 2 
соѕ30°  sin30* 


=> x=v3 andy=1 


For C, 

x 2 y a 
соѕ120° sin120° 
> x=-l, y =4/3 
For B, 

T. gnat. N 
соѕ 75°  sin75" 
> x= 3-1 
and y = V3 +1 
5 Sum= 23-2 


(c) Let slope of incident ray be m. 
-. angle of incidence = angle of reflection 
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nt EX 9 
1-7т АС, 0) 
т-7 9 т-7 9 

or E 
1-7т 13 1-7т 13 
13т-91-9-63тог13т-91--9-63т 


50m ——100 ог 76m=82 atbte | 
=> x-coordinate of incentre 


_ 2х0+2\/2.0+22 2 "TN 
2424 24/2 2442 


14. (d) Letabcissa ofQ =x 


Now, x-co-ordinate of incentre is given as 


аху + bx, + cx 


Uu 


__! ыз 
= ENS. or M= ле 


1- | 0 1 Е 
> y- =- 5 (8-0) or у-1= 3 (x— 0) 


: Q (6, 7) 
1ех+2у-2=0 or 38y-38-41x-0 


=> 41Їх-38у-38-0 
11. (a) Equation oflineL 


E (1809 — 0) 
2.4 
2x+y=4 440) 
(1,2) 
Q- (5,0) 
0-7 0-3 
tan Ө = —, tan (180° Ө) = 
Forline idi х-6 ( ) х-1 
шэн n a E Now, tan (180° — 0) =- tan Ө 
solving equation (1) and (11), we get point of intersection 
-3 —7 5 
12 : = Sy Жош 
[4/52 U x-l x-6 2 


15. (a) Given: A(L k), Ва, 1) and CQ, 1) are vertices ofa right 
12. © Ао )в(, 3) C(89,30) angled triangle and area of AABC = 1 square unit 


1 


Slope of AB = 3 


1 
Slope of BC = 3 


So, lies on same line 
13. (b) From the figure, we have 


1 1 
a=2, b= 242, с=2 = 5 *BCXAB = 1= > @|k-D 
xı =0,x,=0, х; =2 +(k-1)=2 > k 1,3 


We know that, area of right angled triangle 
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16. (c) Vertex oftriangle is (1, 1) and midpoint of sides through 


this vertex is (— 1, 2) and (3, 2) 
А (1,1) 


(-1,2) (3, 2) 


С 
(Ху, yı) (Хо, Y2) 
1431 urs -2 
2 2 
=> B(3,3) 
1+ 
1+% NE ао 
2 2 
= CC5,3) 
> Centroidis 17345 15333 


3 


V. © (-ay «(-hY -(x-ay *(-by 
(а -a3) + (by Бу (a; +62 ай =b?) =0 
Comparing with given eqn. we get 
c= Hc + by? - a? -b°) 


18. (c) We know that centroid 


Xj + XQ +23 AA) 
x, = Е 
(x,y) ( 3 3 


_ acost+bsint+1 
= 
=> acost+bsint = 3х – 1 
_ asint —bcost 
7 3 
=> asint—bcost = 3у 
Squaring and adding, 


Gx-1y + (By)? =a? +b? 


19. (а) AB= (441)? +(0+1)? = 4/26; 
BC = (3+1)? +(5+1)* = 452 
CA=(4-3)? +(0-5)? = 4/26; 


АВ = СА 
2. Isosceles triangle 


= (126 P+ (26 Y -52 


20. 


21. 


22. 


BC? = АВ? + AC? 

г. right angled triangle, 

So, the given triangle is isosceles right angled . 
(5) 


Јо) = 


1 1 
5x^ cos (i +х? sin (i 42, х»0 
x x 


x-0 
1 
Dem. x30 
Now, f'(0*)2 / (07) 221 2102425 


(a) Coordinates of centroides 


c-(8 +0 +% УМУ? 23 


Л") = 


(20x? Е J- 8x *cos( +) +10, x<0 
X. 


(20x° Е » 8x? sin 


3 ? 3 


(12232538 ва, 


3 3 
The given equation of lines are 
х+3у-1=0 40) 
3x-y+1=0 .. (il) 


Then, from (1) and (11) 


12 
point of intersection P (3) 


equation of line DP 


8x—1ly+6=0 
(b) Y 
o 
7 


7 X 


Since point at 4 units from P (2, 3) will be 
А (4 соѕ0 + 2, 4 sinO + 3) and this point will satisfy the 
equation of line x - y - 7 


А 1 
XM 
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Straight Lines and Pair of Straight Lines 


On squaring 
Bade e ea 
1+ tan? 0 4 


=> 3tan?0 + 8tan 0 +3=0 


—8=2 
=> ап 0 = 5 v7 (ignoring —ve sign) 
=> (апд = 8247 1-47 
6 1-47 


(c) A point which is equidistant from both the axes lies 
on either y = x and y =—x. 

Since, point lies on the line 3x + 5y = 15 

Then the required point 


15 15 15 
у= —(xy)- E "g | 115 quadrant} 


Hence, the required point lies in 1* and 274 quadrant. 


у В (х, 80) 


(d) 


Equations of lines OB and AC are respectively 


80 : 
у= х 40) 
Х| 
Ху 
pem == 
x 20 -1 41) 


*- equations (1) and (11) intersect each other 


25. 


26. 


M-133 


*. substitute the value of x from equation (1) to equation 
(1), we get 
PAP M 
80 20 
—yt4y-80—y 


1 


16m 
Hence, height of intersection point is 16 m. 
(b) Since, P is mid point of MN 


O+x _ 
2 
>x=-3x2 >x=-6 


Then, 


-3 


у+0 
апа EX a x4>y=8 
Hence required equation of straight line MN is 


ху 
—6 8 


(a) Since, in parallelogram mid points of both diagonals 


=1 > 4x-3y*24-0 


coinsides. 
-. mid-point of AD = mid-point of BC 


С (2,5) р 
(х,у) 
А В 
(1,2) (3,4) 
ES y +2 342 4-5 
RENTES 
(х,у) = (4,7) 


Then, equation of AD is, 


y-7- 174 6-4) 


7-246-4 
у-7=у(%-—4) 


Зу-21-5х-20 
5х-3у+1=0 
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zr ©) FO Then, the locus ofR is : | 2-1 or 3x + 2y- xy. 
х y 
30. (b) Median through Cis x=4 
So the x coordianate of C is 4. let C = (4, y), then the 
midpoint of A (1, 2) and C(4, y) is D which lies on the median 
through B. 
A 
О(1, 4) R(, 2) 
Let centroid C be (a, В) D 
1+3+h 
we have a= 3 —h-3a-4 
4-2+k B C 
В- —k-3p-2 
3 
: -(1-4 2+y 
but P(h, k) lies on 2х-3у-4-0 Цас eG 
=> 200-4)-300-2)-4-0 
=> ба-9д-8-6-4-0 Non eL e 
=> 6a-9p42-0 2 
Locus: 6x 9у+2=0 So, C=(4, 3). 


The centroid of the triangle is the intersection of the 


> уз B get ^. its slope = о = 2 mesians. Неге the medians x = 4 and x + 4 andx+y=5 
9 9 9 3 intersect at G (4, 1). 
28. (b) Equation ofthe line is: The area of triangle A ABC =3 x A АСС 
3x + 4y =24 1 
ху = 3x— [1(1-3)+4(3-2)+4(2- 1)]79. 
Р ирж 2 
or —+ ES! 
8 6 
coordinates of A, B & O are (8, 0), (0, 6) & (0, 0) 31 
respectively. 
=> OA=8, ОВ=6 & АВ=10. 
Incentre of AOAB is given as: 
ї «(5068 Н0х0,38616:9:1050) =(2,2). 
8+6+10 8+6+10 
A х-у+А= 0 В 
29. (b) Equation of PQ is 
PER, Let other two sides of rhombus are 
pu 40) х-у+А=0 
and 7x -у+р=0 
then O is equidistant from AB and DC and from AD and 
BC 
R(h, k 
(0, КО (b, k) г. Нж241-|11-243|-эХг-3 


and |-742-5|-|-742*u| 2 n 715 

7. Other two sides are x -y-3 = 0 and 

7x-y* 15 =0 

-. On solving the ед? of sides pairwise, we get 
the vertices as 


О P(h, 0) 
Since, (i) passes through the fixed point (2, 3) Then, 


1-8 ES 
EET, БЭЛ n 3,-6) 
h k 3 3 
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Straight Lines and Pair of Straight Lines 


(c) Length of 1 to 4x + 3у = 10 from origin (0, 0) 
10 


Р,- 5 
Length of L to 8x + бу + 5 = 0 from origin (0, 0) 


5 _1 
Р, 107 
*- Lines are parallel to each other > ratio willbe4 : 1 or 1:4 
(а) L,:4x t 3y-12-0 
L,:3x+4y-12=0 
L,+AL,=0 
(4x + 3y—12)+A (3х 
x (4+3A)+y(3+4A) 


Point A 1054) 
4-3, 


4у-12)-0 
12(1+А)=0 


Й 


12(1+А) 


Point B | 0, 
3 +4), 


6(1+A) . 
FED 4440) 


mid point = й = 


iz 6(1+A) 
3-43, 

Eliminate \ from (1) and (11), then 
6(h + К) = 7hk 
6(x у) = 7xy 
(d х-у=4 
To find equation of R 
slope ofL = 0 15 1 
=> slope of QR=- 1 
Let QRisy=mx+ce 

у=-х+с 

xty-c-0 
distance of QR from (2, 1) is 24/5 


245 _ |2+1—-с| 


Л 


2,6 354 

c-3-2 3246 c= 35246 
Line can be x + y= 32246 
x+y=3- 24/6 


35. 


36. 


37. 
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(c) Given eqn oflineis y V3x-1=0 
=== 3х +1 

= (slope) m, = ./3 

Let the other slope be m, 
m, -(-43) 
1+(-V3m)) 


г. tan 60° = 


=m; =0, m, = {3 
Since line L is passing through (3, —2) 


-«y-C2)7* V3(x -3) 
=>y+2= J3(x -3) 


Y- J3x 424343 =0 


(d) Circumcentre - (0, 0) 


((а+1)? (a-1?) 
Centroid= | 3 * 3 | 


We know the circumcentre (O), 
Centroid (G) and orthocentre (H) of a triangle lie on the 
line joining the О and С. 


dm e is 
S> р 4 


2 EV. 
=> Coordinate of orthocentre = un ; м D 
Now, these coordinates satisfies eqn given in option (d) 
Hence, required eqn of line is 

(а – 12 x-(a* 12y -0 

(b) 


C(0, 5) 


O (0, 0) 


A divides CB in 2: 1 
(150+2х4) 2a 
БА d 2203 
— а = 6 — coordinate of B is B (6, 0) 
t xb+2x 2 b 
= 1+2 / 3 
=>b=9 and C (0, 9) 
Slope of line passing through (6, 0), (0, 9) 
9 3 


slope, m = —--— 
3 =6 3 
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-3 
Equation of line y 0 = y 9 -6) 


2y =-3x + 18 
Зх + 2у = 18 
38. (d) 


-2у-2 


Equation of RQ is x — 2y = 2 ..(1) 

агу-0,х-2 [R (2, 0)] 

as PQ is parallel to x, y-coordinates of Q is also 3 
Putting value of y in equation (1), we get 


О (8, 3) 


84542 2d 
ас 
Only (2x — 5у = 0) satisfy the given co-ordinates. 
39. (b) Suppose B(0, 1) be any point on given line and 


Centroid of APQR = ( 


co-ordinate of A is (В , 0). So, equation of 


AOD 


^ (5,0) 


p (0,1) 
-1-0  y-0 
0—3 xc 
= 4By-x-45 
40. (b LetC=(x,,y,) 
A(-3,2) 


Reflected ray is 


42. 


41. 


^ 


Centroid, E 4 n n43) 


Since centroid lies on the line 
3x+4y+2=0 


(83) | (n) -2-0 
3 3 
=> 3x,+4y,+3=0 


Hence vertex (х, уу) lies on the line 
3х+4у+3=0 


(b) Let y-coordinate of C = b 
г. C 7 Qa, b) 


Y^ 


АВ- 4442 +а? = J5a 
Now, AC=BC > b = 44a? +(6-а)? 


=> b?=4a?+ b? + а? -2аЬ 


5 
= 2ab=5a2 > b= - 


5a 
qum da == 
Ке (24,52) 


Hence area ofthe triangle 


2a 0 1 1 2a 0 1 
=. 0 a 1 E 0 a 1 
2a эй 1 0 эв 0 

2 2 


2 
1 эй | x 5a 
2 2 2 
Since area is always +ve, hence area 


a? it 
= —— sq. uni 
2 q 


(d) Given line 3x + 4y = 12 can be rewritten as 


3x 4y 
Ix 12 


х у 
4 3 


=» x-intercept = 4 and y-intercept = 3 


Let the required line be 
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44. 


45. 
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L: +7 =1 where 
a b 


а = x-intercept and b=y-intercept 
According to the question 
a=4x2=8 and b=3/2 


x 2 
2. Required line 18 2+7 =1 


8 3 
=> 3х+ 16у=24 
> j 
16 16 


Hence, required slope = | 

(c) Letthe points be А (1,1) and В (2,4). 
Let point C divides line AB in theratio 3 : 2. 
So, by section formula we have 


c [52+ шэн Ё а) 


342 ° 342 5° 5 


Since Line 2x + у = k passes through С E 


2x8 14 
A 

(c) Given lines are 

ax + 2by + 3b =0 and bx -2ay - За = 0 

Since, required line is || to x-axis 

22х-0 

We put x — 0 in given equation, we get 


=> k >k=6 


3 
2by--3b— Улс 


This shows that the required line is below x-axis at a 


3 
distance of 2 from it. 


(d) 


Since, (1, a) lies between x + y = 1 
and 2(x * y) =3 

л Ршх= 1102 (х+у)=3. 

We get the range of y. Thus, 


46. 


47. 


48. 


M-137 


2(1--у)-3 28, 
Dodd ao 


1 
Thus ‘a’lies in | 9, > 


(c) Let equation of AB: x -3y-4 

Let equation of BC: 3x +y -4 

Let equation of CA: x c y - 0 

Now, By solving these equations we get 
А=(-2, 2), B- (1, D)andC- 2,-2) 


Now, АВ = 4/9+1 = 4/10, 
BC = 41+9 = 40 
and C4 = 416416 = 432 


Since, length of AB and BC are same therefore triangle is 
isosceles. 


(b) AQ, 3) 


B(2, 1) C (a, В) 


. 2-2+a -—3+1+В 
Centroid (h,k) = 3 ^" 3 


a=3h 
B-2=3k 
B=3k4+2 


Third vertex (a, p) lies on the line 


2x+3y=9 
2а-+3В =9 
2(3h) +3(3k +2) =9 
2h+3k =1 
2х-3у-1 


(c) Clearly for point P, 
y 
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52. (d) Let the vertex C be (A, К), then the 


centroid of AABC is Е trti yit» +) 
3 


2-2+h -34+1+k 
X 38 7 3 
h —2-k | 
= | этэ И Пез on 2х *3y = 1 


-2 2+k=15>2h4+3k=9 


=> Locus of Cis 2х + 3у= 9 
53. (d) Equation of AB is Y 
xcosa +узша =p; 


; B 
НЫ 
- A is the mid point of PQ, p p M (x, y) 
а-0 0-5 — 2 M =] 
7 = 3, 3 =4>a=6,b=8 p/cosa p/sina о А 


: xc uA. у So, co-ordinates of A and B are 
2. Equation of line is A + "um Ї 


Р р 
= 1) 4 (o. ; 
or 4x+3y=24 | | | | Er = sina 
(a) The eqn. of line passing through the intersection of 


lines ax + 2by +3b=0 and 
bx —2ay —3a = 0 18 Mes p e 
ax + 2by + 3b X (bx—2ay—3a)=0 

=> (atbX)xt*tQb-2aA)yt3b-3Xa-70 ЫГ 
Required line is parallel to x-axis. 
"atbA-0 > X--alb 


So, coordinates of midpoint of AB are 


С 2cosa шин 2sina 
— cosa =p/2x, and sina = p/2y, ; 


- с082 а + sin?a = 1 


=> ax+2by+ 3b 5 (bx — 2ay —3a)=0 1 1 4 
Ь Locus of(x,, y,) is —4— = ——. 
E с a 
КА хиаг" 54. (a) Theline in xy-plane is, 
( 2a? \ 3a? x 
2b —— | +3b+ ——-0 ку=1=> х+3у-3=0 
LET ИЕ 3 
(552 x 2427 (342 +за2\ Let image of the point (—1, —4) be (a, В), then 
y = 
| b J | b a-l _ В+у _ 2(-1-12 -3) 
1 3 10 
(u^ «b^ y -3 
2002 +a) 2 ее Pt 16 
So it is 3/2 units below x-axis. 3 5 
(a) Let the required line be ~ +2 =1 (i) 1i, 28 
a b == Hee 
then a + b=-1 > b=-a-1 441) 
4.5 55. (30) 
(i) passes through (4, 3) -9-4:2--1 аа 
=> 4b+3a=ab (Ш) ё 
Putting value of ^ from (ii) in (iii), we get L :4x-2y+a=0>2x-y+ 2 0 
a?-4-0-2a-32—b--3orl 
г. Equations of straight lines are 1:6х-3у+В =0= 2x-y4 В =0 
х y X у 3 
T——-]lor +—=1 


2 -3 -2 1 
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Straight Lines and Pair of Straight Lines 


Distance between L, and L, ; 


а-6 1 
= «—6|=2 
245| V5 | | 
>a=4,8 
Distance between L, and L, : 
p-9 2 
-—--p-9[6 
Ps 45 
= В =15, 3 


Sum ofall values 2 4 8 +15 +3 = 30. 


k 
Since, slope of PQ = 


=> k-a=-h+2a 


hk . 
> a= Em 441) 
Also, 2h = 2a.* В and 
2k=a+ß 
=> 2h=a+2k 
=> a=2h-2k 41) 
From (1) and (ii), we have 


135 28-0) 


So, locusis 6x - бу=х+у 
=> 5х=7у > 5x-Ty=0 
(b) >> perpendicular makes an angle of 60° with the line 


х+у= 0. 
the perpendicular makes ап angle of 15? or 75? with 


x-axis. 


x+y=0 


Hence, the equation of line will be 
x cos 75° + у sin 75? =4 
or xcos15°+ysin 15°=4 


58. 


59. 


60. 


M-139 


(8 -Dx* (3 *Dy-842 
ог (48 +1)х+(3 -Dy-842 


(a) Let straight line Бе 4х – 3у+ а= 0 


3 
ч distance from origin = 5 


е 
5 >a=+43 


2” 
Hence, lineis 4x -3y + 3 = 0 0r4x -3y -3-0 


12 
Clearly | 77:4 | satisfies 4x-3y+3=0 
43 


(a) -. two lines are perpendicular > m,m,=— 1 


(= 3 =-1 
> а-1 a? Е 
> 2=а2(1-а) => &@-a@+2=0 


> (a+ 1) (2+2а+2)=0 => а=-1 
Hence equations of lines are x— 2у = 1 апа 2х + у= 1 


3-1 
г. intersection point is G. = 


9 | 10 2 
Now, distance from origin | | 25 | 5 


25 25 


(a) Given situation 


*- perpendicular bisector of AB will pass from centre. 
-. equation of perpendicular bisector х = — 1 

Hence centre of the circle is (— 1, 2) 

Let co-ordinate of D is (a, В) 


0+6 _ 


1 апа pus. 
2 


=> a--8andp-- 1, .. 
(ГАР |= бапа [АВ |= 14 
Агеа = 6 x 14 = 84 


D=(-8,-1) 
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61. (a) `~ (h,k), (1,2) and (-3, 4) are collinear 3p+2q+4r=0 
did. - 2р+24+7=0 ii) 
1 2 l|. - 
PET n E a From (i) & (ii) we get : 
| 3 1 
>ht+2k=5 4) x= 47753 
Now, тр = : >m, =2 [LlLl Hence the set of lines are concurrent and passing through 
By the given points (h, К) and (4, 3), the fixed point (2. 2) 
m шаг > Е В. 

2 р-4 h-4 а x 20 45 
2h-k-5 „@ 65 (d ж 
From (1) and (ii) 

k 1 4x+5y 20-0 
= =] >=- D : 
h=3,k=1 h 3 
62. (d) | Equation of straight line can be rewritten as, 
2 17 n 
Та, В Зх 2у+6=0 G 
| а 3x, +6 
.. Slope of straight line = 3 %—— 
Slope of line passing through the points (7, 17) and (15, В) Since, AH is perpendicular to BC 
_ В-17 _ B-17 Hence, m ,,,: ms o7 -1 
15-7 8 iea 
Since, lines are perpendicular to each other. т Хз d 3 
Hence, тт, ——1 nl х 2 --1 
2 
2\(B-17 
= (3 8 =-1 => ß=5 
15-4х, 2 
63. (d) 5 R 505-1 3 
яр 45 — 12x, - -10x, + 10 
х-у-3-0 35 
Ф 2x,7352»,- ES 
Р(0,3)х-у-3 35 
(0,3) х+у Q _ 42.0) 
Since, x— y + 3 =0 and x+y = 3 are perpendicular lines and 
intersection point ofx —у+3 = 0 апіх+у= 3 is Р(0, 3). Since, BH is perpendicular to CA. 
= Mis mid-point of PR > R(4, 5) Hence, mg, тс =—1 
Let S(x,, x, + 3) and Q(x,, 3 — x) 3x, 
Mis mid-point of SO pna | 2)- 1 
> x +x, =4,x,+343-x,=8 x;-1 5 
=> x,=3,x,=1 
Then, the vertex Dis (3, 6). (3x, +4) 
64. (a) The given equations of the set of all lines 2 б D x4=5 
i 


рх+ау+г=0 4) 
and given condition 18: 
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-33 -. Parallel equations of the diagonals are 2x + 4y — 7 = 0 
=> 6x,+8=5x,-5=x,= mE and 12x-6y* 13-0 


-. slopes of diagonals are = and 2. 


=» Equation оҒ1іпе AB is 


33 Now, slope ofthe diagonal from A(0, c) and passing through 
ва 35 Р(1,2) 15 (2-с) 
+ 10= “.2-c=2 => c-O0(not possible 
? 24-38 | 2 | E цаг ) 
-1 5 
i2=¢= — S¢= > 
2 2 
Е ‚ 455 5 
= -6ly-610--13x1 -. ordinate of A is 5 
= —122y—1220=—26x+ 455 68. (a) Given lines are 
= 26х-122у-1675-0 4ax + 2ау+с= 0 
66. (d) Equation of the line, which is perpendicular to the 5bx +2by+d=0 
line, 3x +y=A(A = 0) and passing through origin, is given The point of intersection will be 
by 
x-0 y-0 2 У l 
z a r 2ad -2bc | 4ad —5bc 8ab-10ab 
For foot of perpendicular э х= 2(ad -bc) Бс-аа 
„_ (G0) +(1x0)-A) 3 Ed К 
32 +12 10 2 _ .5bc-4ad _ 4а4 — 56с 
—2ab 2ab 
: 3X А i i ion is i i 
So, foot of perpendicular P= ES 8) Point of intersection is in fourth quadrant so x is 
10 10 positive and y is negative. 


Also distance from axes is same 
: o) and meets Sox--y 
(с; distance from x-axis is —y as y is negative) 


be-ad 55с-4аа 


Given the line meets X-axis at A = | 


Y-axis at В = (0, A) 


2 2 2 2 —3bc-2ad-0 
So, BP= (3) (а) + BP 9). „81А ab 2ab 
10 10 100 100 69. (d) Let P, O, R, bethe vertices of APOR 
2 Р (2, 2) 
ВР- 90), 
100 
E R) «(o 2! 
Е 197 \ 10 | 
Q (6, — 1) S R(7, 3) 


— PA il А H ie =>PA=, ie Since PS is the median 
900 100 900 Sis mid-point of OR 


Therefore ВР: PA -3 i1 746 3-1 13 
67. (d) Letthe coordinate A be (0, c) So, S= лее aA 
Equations ofthe given lines are 
х-у+2=0апа 2—1 2 
7х-у+3=0 Моу;,Зоре0ЁРу= eed 
We know that the diagonals of the rhombus will be parallel 25 A 
to the angle bisectors of the two given lines; | | E 
у=х+2 апау=7х+3 Since, required line is parallel to PS therefore slope of 
-. equation of angle bisectors is given as: required line = slope of PS 


Now, eqn. of line passing through (1, -1) and havin 
x-yt2 _, Tx-yt+3 цаг р 5 ugh ( ) MS 


2 
A " 5/2 slope Е7 15 


5х-5у+10= + (7х-у+3) 
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y-Cn--26-D 


9y +9 =-2x+2 => 2x *9y * 7-0 
(b) Let equation of line L, perpendicular to 5x – y = 1 
bex+ 5у = с 


e+ Syp=c¢ 


Given that area of AAOB is 5. 


We know 


farea, 4= о» Уз) + x293 = s) + x31 v2) 
1 c 
3H) 


| (ху, y1) = (10,0), (x3, уз) = (0 | 


(X5. y2) = (с,0) 
= = £450 


-. Equation of line L is x + 5y = +,/50 
Distance between L and line x + 5y = 0 is 


4 +/50-0| 50 5 
71/245:| 26 43 
(с) х+2ау+а =0 40) 
x+3by+b =0 411) 
x+4ay+a = 0 410) 
Subtracting equation (iii) from (1) 
-2ay-0 
ау =Оху=0 


Putting value of y in equation (1), we get 
x+0+a=0 

x=-a 

Putting value of x and y in equation (ii), we get 
-а+Ь=0 > a=b 

Thus, (a, 5) lies on a straight line 


(b) Р(1,2) 


3x+ 4у= 9 
Shortest distance of a point (хү, уу) from line 


ax, + by; = с 
N a? +b? 
Now shortest distance of P (1, 2) from 3x + 4y = 9 is 


ax + by = c is d= 


3(1) + 4(2) -9 
үз? +42 
Given that AAPB is an equilateral triangle 

Let 'a' be its side 


PC-d- 


= 
5 


then PB = a, CB= 


Now, In APCB, (РВ)? = (РС)? + (СВ)? 
(By Pythagoras theoresm) 


BIS 


16 16 4 4^5 44 
22 75 29 475 58 48 15 
` Length of Equilateral triangle (a) = eB 
(d) Mid-point of P2, 3) and Q(4, 5) = (3, 4) 
Slope of PQ = 1 
Slope of the line L=— 1 
Mid-point (3, 4) lies on the line L. 
Equation of line L, 
y-4-2-1(x-3) > х+у-7=0 440) 
Let image of point R(0, 0) be S(x,, уу) 


: А м Я 
Mid-point of RS = | —.—- 
id-point of RS Е 3 


Mid-point (2 A) lies on the line (1) 
x,+y,=14 (ш) 
» 
Slope of RS = ч. 
Xx 


Since RS 1 lineL 
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Straight Lines and Pair of Straight Lines 


X yz 
x T 
х=У, (iii) 
From (ii) and (iii), 
x,-7y Т 


Hence the image of R = (7, 7) 

(a) Two lines - x + 5y + с, = 0 and - x + 5y + c, = 0 are 
parallel to each other. Hence statement-1 is true, statement- 
2 is true and statement-2 is the correct explanation of 
statement-1. 


(a) Since three lines x—3y=p, 

ах + 2y=qandax+y=r 

form a right angled triangle 

-. product of slopes of any two lines = -1 


Suppose ах + 2у = q and x—3y=pare 1 to each other. 


= =x 1 =-l>a=6 
2: 3 

Now, consider option one by one 
a= 6 satisfies only option (a) 


-. Required answer is а? —9a +18 =0 
(d) Consider the lines 
Lyi:x-y-l 

L,:xty-l 

[4 :2х+2у=5 

L,:2x-2y-7 

L, 1 L, is correct statement 

(-г Product of their slopes = — 1) 
L, L L, is also correct statement 
(^. Product of their slopes = — 1) 
Now, L,:xty-l 
L,:2x-2y- 7 
—2x-2(1-x)-27 
=>2x-2+2x=7 


-5 
ue 1 


Hence, L, intersects L,. 
(d Given ax? + bx - c- 0 
> ax? = -bx – с 
Now, consider 
y = 4ах? + 3bx + 2c 

= 4 [-bx — c] + 3bx + 2c 

= — 4bx — 4c + 3bx + 2c = — bx — 2c 
Since, this curve intersects x-axis 
/. put y = 0, we get 

bx — 2c = 0 = – bx = 2c 

—2c 


в 


Thus, given curve intersects x-axis at exactly one point. 


and y — 


78. 


79. 


80. 
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(c) Statement - 1 
Let Р” (х, y) be the image of (0, 1) with respect to the 
line 2x — y = 0 then 

м yl -40)-20) 

2 -1 5 

E _ 3 

MEL E 
Thus, statement-1 is true. 
Also, statement-2 is true and correct explanation for 
statement-1. 


(b) 


А(5,-1) 


<> 


аЙ! 


B 2,3) C (a,b) 


Let the third vertex of A4BC be (a, b). 

Orthocentre = Н(0, 0) 

Let A (5, — 1) and B (2, 3) be other two vertices of AABC. 
Now, (Slope of AH) x (Slope of BC) =- 1 


= 123) 
=> 5-3-5(а-2) 40) 


Similarly, 
(Slope of BH) x (Slope of AC) =- 1 


= -GG 


=> 3bt3-2a-10 


=> 35-2а-13-0 441) 
On solving equations (i) and (ii) we get 
а--4,58--17 
Hence, third vertex 15(-4,-7). 
@) С(а, 80) 
A (0, 20) 
M 
000, 0) N B (a, 0) 


We put one pole at origin. 
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ма ———— — — Mathematics) 


BC=80m, OA=20m 
Line OC and AB intersect at M. 
To find: Length of MN. 


80-0 
Eqoroc: »-[ )х 
а-0 


80 : 
> уз--Х 40) 
а 


Eqn of AB: У = (25-0) (x-a) 
= у= (к-а) ii) 


At M: (i) = i) 
80-20 


> х= 


х-а) 
а а 


бе РЕ РИ 1 
а а 5) 


80 а 

у= _ х Е 16 
(a) Given equation of lines аге 
(a3 +3)x+ ay - a -3 =0 and 
(a? +2)x+ (а + 2yy * 2a ^ 3 =0 (a real) 
Since point of intersection of lines lies on y-axis. 
2. Put x =0 in each equation, we get 
ау+а-3 =0апа 
(а+ 2)у+2а+3 =0 
On solving these we get 
(а+2)(а-3)-а(а+3)=0 
=> а!-а-6-2042-34-0 
=> -а?2-4а-6=0=а?+4а+6=0 


" -At416-24 44-8 
2 2 


(not real) 
This shows that the point of intersection of the lines lies 


on the y-axis for no value of ‘a’. 


(b) Given that x+ y= la| 
and ах- y =1 
Case 1:ЇГа»0 
xty=a vee (1) 
ах-у-1 .... (1) 
On adding equations (1) and (ii), we get 
х(1+а) =l+a>x=1 
у=а-1 
Since given that intersection point lies in first quadrant 
So a-120 
> azl 


=> ae[Le) 


83. 


Case П : Ifa<0 
х+у=-а w+ (iii) 
ах-у=1 . (iv) 
On adding equations (iii) and (iv), we get 
х(1 + а) -1-а 


1-а а-1 
x= >0> 
l+a а+1 


Sincea-1«0 


«0 


=> a>-l «s (М) 


Since a?+ 1» 0 
a+1<0 
=> а<-1 .... (М) 


и = 


From (v) and (vi), a e $ 
Hence, Case-II is not possible. 
So, correct answer is а e[1,oo) 


(b) 


Li:y-x-0 

L,:2x+y=0 

L,:y+2=0 

On solving the equation of line L, and L, we get their point 
of intersection (0, 0) i.e., origin О. 

On solving the equation of line L, and L}, 

we get Р-(-2,-2). 

Similarly, solving equation of line L, and L, we get 
0=(1,-2) 

We know that bisector of an angle ofa triangle, dividethe 
opposite side the triangle in the ratio ofthe sides including 
theangle [Angle Bisector Theorem ofa Triangle] 


.PR OP ¥(-2)?+(-2)?_ 2 
ne RO OO Jc»? m (28 4/5 
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84. 


85. 


86. 


87. 


г. Statement 1 is true but ZOPR + ZOQR 

So AOPR and AOQR not similar 

.. Statement 2 is false. 

(a) Given that the lines p (p? + 1)х-у+а=0 
and (p2 + 12 x + (р2+ 1) у 428620 


are perpendicular to a common line then these lines must 


be parallel to each other, 
uo mi =m 
рр? +1) (р? +1)? 
1 р? +1 
(p? +1)? (p+1)=0 
> р=-1 
-. p can have exactly one value. 


(d) Let (a2, a) be the point of shortest distance on x = y? 


Then distance between (02, a) and line 
х-у+1 = 0 15 given by 


ax, t by, + с la? "ES 


D 


Va? +b? V2 le 2) 


1 
It is min when a= 5 and 


p -2 -3⁄2 
min 4-7, EE 
3-4 -I1 

d) Slope of РО = — = — 
(d) Slop am T 
-. Slope of perpendicular bisector of 
РО-(К-1) 

. . k+17 
Also, mid point of PQ ERDL 
-. Equation of perpendicular bisector of PQ is 


7 ( Эн 
-(К-1 
dcr ee ec 
=> 2y-7-2(k-1) x-(K?-1) 
=> 2(k-Ix-2y-(8-k2)-0 
Given that y-intercept 
28-42 
2 
=> 8-k’=-8 ork?=16 >k=+4 


-4 


(c) Given : The coordinates of points P, О, В are (-1, 0), 


(0, 0), (3,3-/3) respectively. 


Y RG, 343) 


Slope ofQR = ЈМ = ERE 
X5 --Х| 3 


> апе = 4/3 0-2 
л 
= ВОХ == 
п 2n 
/ВОР=п- = 2 
Panos 


Let QM bisects the ZPOR, 


ZMOR -3 = ZMOX = = 


Slope of the line QM = tan = Eus 
Equation of line QM is (y— 0) =—./3 (x - 0) 


=> y--48xo 3 х+у=0 

(b) Taking co-ordinates as 

A (53) ; B(x, y) andC (xr, уг). 
r r 


Then slope of line joining 


E 
у|1=— 
(53) во) r zw 
r | 3 х 
х|1-- 
7 
and slope of line joining B(x, y) and C(xr, yr) 
_ У(г-1) _у 


i x(r -1) (0x 


Я m= m, 


M-145 


*- Slope of AB and BC are same and one point B common. 


=> Points lie on the straight line. 


(a) Co-ordinates of А = (acosa,asina) 
Equation of OB, 


y- SERIE 
4 
CA L" toOB 


-. Slope of СА = - cot E + a) 
Equation of CA 


. т 
y-asina = (а) acosa) 


ОСЕ H «JJ өвөө x) 


T 
Хап — + tana 


= (у-аѕша) = (асоѕа – x) 


]—tan—tana 
4 


—(y-asina)(I-tana) = (асоѕо —x)(1— tana) 


=> (y - asina)(cosa + sin а) 


= (acosa — x)(cosa 


sina) 
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=> у(соѕ+ sin @)— аѕіпосоѕо —asin? а 92. 

—acos? a —acos a.sin a. — x(cos @ — sin a) 

=> y(cosa «sin a) + x(cosa — sina) = а 

y(sin a + cosa) + х(соѕ a -sin q) = а. 
90. (d) Consider the equation, 

y = 5їп x. sin (x + 2)— sin'(x + 1) 

1 cos(2x+2) |1-со8(2х--2) 
= —cos(—2 2 
T 7 | 5 93 
_ (соз 2)—1 =~ gin? 1 
2 
y 
94. 
(0, 0) 
y=- sin? 1 

By the graph y lies in III and IV quadrant. 
91 (a) From figure equation of bisectors of lines, xy = 0 are 95 

y= +X ` 

y 
96. 


Put y= +x in the given equation 
my? + (1 —m?)xy—mx*=0 


mx? + (1 —m?)x?—mx?=0 


1-m?=0 > ш=+1 


(a) 3х-4у-0 18 опе ofthe line ofthe pair equations. 
of lines 


3 
6x? -xy - 4cy? = 0, Put gue 


3 Na 
we get, ez 3g 44e(—2 ) =0 
4 4 
ЕГЕ Ие с--3 


4 4 
(c) Let the lines be y= mx and y= тух then 


2c 
m, + тә = I mm = 73 


Given that m, +m, = 4 mm, 
_ де 4 
7 
(a) Equation of bisectors of second pair of straight lines 
18, 


>c=2 


2 2 . 
qx +2ху-ду = 0 440) 
It must be identical to the first pair 
x? -2pxy- y? =0 (il) 
from (i) and (ii) 

4 2 -4 
1 
1 -2р -1 PE 


(a) We know that pair of straighty lines 
ax? + 2hxy + by? = 0 are perpendicular when a+b=0 


3a+ 42-220 = а?+3а-2=0.; 
Ни 2281 
2 


(a) Put x = 0 in the given equation 

=> by?+2fyt+c=0. 

For unique point of intersection, f°- bc = 0 
— аў? -ађс=0. 

We know that for pair of straight line 

abc + 2fgh — af? -bg - ch? = 0 

=> 2fgh — bg? - ch? = 0 


EBD 83 


1. 


Ifthe length ofthe chord of the circle, x? + y? = r?(r > 0) 
along the line, y—2x = 3 is r, then 7? is equal (0: 
[Sep. 05, 2020 dD] 


24 12 
(b) 12 (c) - (9) 5 


The circle passing through the intersection ofthe circles, 


9 
(a) 5 


x? 4 y? 26x =0 and x? + y? — 4y = 0, having its centre 


on the line, 2x -3y 4-12 20, also passes through the 
point: [Sep. 04, 2020 (ID] 
(а) (1,3) (D (3,6) © (3,1) @ (L3) 

Let PO bea diameter ofthe circle x? + у? = 9. If o. and В аге 
the lengths of the perpendiculars from P and Q on the 
straight line, x + y = 2 respectively, then the maximum 
value of aß is . [NA Sep. 04, 2020 dD] 
The diameter of the circle, whose centre lies on the line 
x +y=2 in the first quadrant and which touches both the 
lines x = 3 and y = 2, is : 
[NA Sep. 03, 2020 (D] 
The number of integral values of Kk for which the line, 


3x + 4у = intersects the circle, x y? -2x-4y 44-0 
. [NA Sep. 02, 2020 (D] 

A circle touches the y-axis at the point (0, 4) and passes 

through the point (2, 0). Which ofthe following lines is 

not a tangent to this circle? [Jan. 9, 2020 (D] 

(a) 4х-3у-17-0 (b) 3х-4у-24-0 

(c) 3х+4у-6=0 (d) 4x*3y-8-0 

If the curves, x? — 6x t у? + 8 = 0and x? - 8y * y? - 16-k—0, 

(К > 0) touch each other at a point, then the largest value 

of k is : [NA Jan. 9, 2020 ID} 


at two distinct points is 


10. 


11. 


12. 


13. 
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Ifa line, у= тх + cis a tangent to the circle, (x 3? +y’=1 
and it is perpendicular to a line Г, where L is the tangent 


1 ie AES — 1 Ї Ї E . 

to the circle, х? + y? = 1 at the point | 2 А x) ;then: 
[Jan. 8, 2020 (ID)] 

(a) à-7c* 6-0 (b) c?+7c+6=0 
(с) с2+6с+7=0 (4) с2-6с+7=0 
Let the tangents drawn from the origin to the circle, 
х2 + у 8x - 4у + 16=0 touch it at the points A and В. The 
(АВ)? is equal to: [Jan. 7, 2020 (ID)] 


52 56 64 32 
(a) = (b) = (c) = (d) = 


Ifthe angle of intersection at a point where the two circles 
with radii 5 cm and 12 cm intersect is 90°, then the length 


(in cm) oftheir common chord is: [April 12, 2019 (1)| 
E ga 1% 
о. wo Gn ©. 


A circle touching the x-axis at (3, 0) and making an intercept 
of length 8 on the y-axis passes through the point : 


[April 12, 2019 (1I)] 
(а) (3,10) (Ы) (3,5) 
(с) (2,3) (d (1,5) 


If the circles x? + у? + 5Кх + 2y + K = 0 and 2 (x? + y) + 

2Kx + 3y — 17 0, (K €R), intersect at the points P and О, 

then the line 4x + 5y — K = 0 passes through P and О, for: 
[April 10, 2019 (1)| 


(a) infinitely many values ofK 

(b) no value of K. 

(c) exactly two values of K 

(d) exactly one value of K 

The line x = y touches a circle at the point (1, 1). If the 
circle also passes through the point (1, —3), then its radius 
is: [April 10, 2019 (1)| 


(a) 3 © 22 © 2 (d 342 


14. 


15. 


16. 


17. 


18. 


19. 


20. 
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The locus of the centres of the circles, which touch the 
circle, x? + y? = 1 externally, also touch the y-axis and lie in 
the first quadrant, is: [April 10, 2019 ID] 


(a) х= 4/1+4у,у>0 (b) y=41+2x,x 20 
(с) у=\1+4х,х>0 (d х-41-2у,у20 


ati | 
All the points in the set S = јан, =е nl = 4-1) 


lie on a: 
(a) straight line whose slope is 1. 
(b) circle whose radius is 1. 


[April 09, 2019 (D] 


(c) circle whose radius is 4/2. 

(d) straight line whose slope 1$ —1. 

Ifa tangent to the circle x? + y? = lintersects the coordinate 
axes at distinct points P and Q, then the locus of the mid- 
point of PQ is: [April 09, 2019 (П) 
(а) х2+у2–4х2у = 0 (b) х2-у”-2ху-0 

(с) х2+у2– 16х2у2= 0 (d) х2+у2–2х2у = 0 


2 


The common tangent to the circles х? + y? = 4 and х?+ y? 4 
бх + 8y — 24 = 0 also passes through the point: 


[April 09, 2019 (ID] 


(a) (4.2) (Ы) (-6,4) © (62) (d) (4,6) 
The sum of the squares of the lengths of the chords 
intercepted on the circle, x? + y? = 16, by the lines, x + y ^ n, 
neN, where N is the set ofall natural numbers, is : 

[April 08, 2019 (П)] 
(a) 320 (b) 105 (c) 160 (d) 210 
If a circle of radius R passes through the origin O and 
intersects the coordinate axes at A and B, then the locus of 
the foot of perpendicular from O on AB 18: 

[Jan. 12, 2019 (ID)] 


(a) (2° +у 


© (x+y 


| 
® (=+?) 
| 


(d) [e + y? (x+y) = R^xy 


Let C, and C, bethe centres ofthe circles x? + y) -2x -2y-2=0 

and x? + y? — бх —6y + 14 = 0 respectively. If P and Q аге 

the points of intersection of these circles then, the area 

(in sq. units) of the quadrilateral PC, QC, is: 

[Jan. 12, 2019 (D] 
(d) 4 


(a) 8 (b) 6 (c) 9 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


Ifa variable line, 3x + 4y —A=0 is such that the two circles 
х2 +y?—2x—2y+1=0 and x? + y2 - 18x -2y ^ 78 =0 are 
on its opposite sides, then the set ofall values of A is the 


interval : [Jan. 12, 2019 (D] 
(a) (2,17) (b) [13,23] 
(c) [12,21] (d) Q3,31) 


A square is inscribed in the circle x? + y? —6x+8y—103 =0 


with its sides parallel to the coordinate axes. Then the 
distance ofthe vertex ofthis square which is nearest to the 
origin is : [Jan. 11, 2019 (D] 


(a) 6 (Ы) 4137 © м (d D 

Two circles with equal radii are intersecting at the points 

(0, 1) and (0, —1). The tangent at the point (0, 1) to one of 

the circles passes through the centre of the other circle. 

Then the distance between the centres of these circles 18: 
[Jan. 11, 2019 (1)| 


(a) 1 (b) 2 © 2/2 @ 2 
A circle cuts a chord of length 4a on the x-axis and passes 
through a point on the y-axis, distant 2b from the origin. 
Then the locus of the centre of this circle, is : 

[Jan. 11, 2019 (ID] 
(a) a hyperbola (b) anellipse 
(c) astraight line (d) a parabola 
Ifa circle C passing through the point (4, 0) touches the 
circle x? + y? + Ax — бу = 12 externally at the point 


(1, — 1), then the radius of C is: [Јар 10, 2019 (D] 
(a) 2/5 (4 (c) 5 (d) 457 


If the area of an equilateral triangle inscribed in the 


circle, x? 4 y + 10x + 12у+с=01$ 2745 sq. units then 

с is equal to: [Jan. 10, 2019 AD] 

(a) 13 (b) 20 (c) —25 (d) 25 

Three circles of radii a, b, c (a < b < c) touch each other 

externally. Ifthey have x-axis as a common tangent, then: 
[Jan 09, 2019 (1)| 


1 


1 1 1 
Өд E O PR R 
(c) а, b, care in A.P (d) Ja, vb, Ус are in A.P. 


If the circles х2 + y? — 16x — 20y + 164 = 7? and 
(x — 4)” + (y — 7) = 36 intersect at two distinct points, 


then: [Jan. 09, 2019 (II)] 
(a) г> 11 (b 0<г<1 
(c) г= 11 (d 1« r« I 


The straight line x + 2y = 1 meets the coordinate axes at A 
and B. A circle is drawn through A, B and the origin. Then 
the sum of perpendicular distances from A and B on the 
tangent to the circle at the originis: [Jan. 11, 2019 (1)| 
45 № 
4 


@ 2 юж © @ 445 
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Ifthe tangent at (1, 7) to the curve х2 = у- 6 touches the 


circle x? +y? +16х +12у+с= 0 then the value ofc is : 


[2018] 

(a) 185 (b) 85 (c) 95 (d) 195 
Ifa circle C, whose radius is 3, touches externally the circle, 
x y? 2x - Ay - 4 = O atthe point (2, 2), then the length 
ofthe intercept cut by this circle c, on the x-axisis equal to 
[Online April 16, 2018] 


(а) 5 2455 (9342 @ 245 

A circle passes through the points (2, 3) and (4, 5). If its 
centre lies on the line, y —4x + 3 =0, then its radius is equal 
to [Online April 15, 2018] 


(а) 45 (1 © 452 (2 
Two parabolas with a common vertex and with axes along 
x-axis and y-axis, respectively, intersect each other in the 
first quadrant. if the length of the latus rectum of each 
parabola is 3, then the equation ofthe common tangent to 
the two parabolas is? [Online April 15, 2018] 
(а) 3 (х+у)+4=0 (b 8 (2х+у)+3 = 0 
(с) 4(х+у)+3=0 (d) х+2у+3=0 
The tangent to the circle C, : 22+ ? 2х 1 = 0 at the point 
(2, 1) cuts off a chord of length 4 from a circle C, whose 
centre is (3, — 2). The radius of C, is 

[Online April 15, 2018] 


(a) № (02 © 2 @ 3 
The radius ofa circle, having minimum area, which touches 
the curve y= 4- x? and the lines, у= |x| is: [2017] 


(а) 4(/2 +1) (b) 2 (42 +1) 
© 2042-1) (à 4(V2-1) 


The equation 


2-2 
Im E - | +1=0,2 € С,2 zi represents а part ofa circle 
2-1 


having radius equal to : [Online April 9, 2017] 
2 (91 5. dis 
(a) (b) (c) 4 (d 5 


A line drawn through the point P(4, 7) cuts the circle 


x? + у?= 9 at the points A and B. Then PA-PB is equal to : 
[Online April 9, 2017] 
(a) 53 (b) 56 (c) 74 (d) 65 


The two adjacent sides ofa cyclic quadrilateral are 2 and 
5 and the angle between them is 60?. Ifthe area ofthe 


quadrilateralis 44/3 , thenthe perimeter ofthe quadrilat- 
eral is : [Online April 9, 2017] 
(a) 12.5 (b) 13.2 (c) 12 (d) 13 

Letz є C, the set ofcomplex numbers. Then the equation, 
2|z*3i|- [z — i| = 0 represents : [Online April 8, 2017] 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


8 
(a) acircle with radius 3: 


10 
(b) acircle with diameter ЕЕ 


16 


(с) anellipse with length of major axis 3: 


16 


(d) an ellipse with length of minor axis 9 


Ifa point P has co-ordinates (0, —2) апа О is any point on 
the circle, х2+ у? —5x—y +5 =0, then the maximum value 


of (PQ)? is : [Online April 8, 2017] 
25-46 

(a) -= (b) 1445453 
47 +1046 

© г (d 84545 


Iftwo parallel chords ofa circle, having diameter 4 units, 
lie on the opposite sides ofthe centre and subtend angles 


EE . 
cos B and sec ! (7) at the centre respectively, then 


the distance between these chords, is : 
[Online April 8, 2017] 


a oč „в ql 
@ FG DEN: © 5 (4) 5 
Ifone ofthe diameters ofthe circle, given by the equation, 
х2 + y? - Ax + 6y — 12 = 0, is a chord of a circle S, whose 
centre is at (3, 2), then the radius of S is: [2016] 


(a) 5 (b) 10 © 52 (d 5/3 
Equation of the tangent to the circle, at the point (1, —1) 
whose centre is the point of intersection of the straight 


linesx -y- 1 апі2х+у= 3 15: [Online April 10, 2016] 
(a) x+4y+3=0 (b) 3x-y-4-0 
(c) х-3у-4-0 (d) 4х+у-3=0 


A circle passes through (—2, 4) and touches the y-axis at 
(0, 2). Which one ofthe following equations can represent 
a diameter ofthis circle ? [Online April 9, 2016] 
(а) 2x-3y* 10-20 (b) 3x * 4y-3-0 

(с) 4x * 5y-6-0 (d) 5x+2y+4=0 

Locus of the image of the point (2, 3) in the line 
(2x—3y+4)+k(x—2y+3)=0,ke R,isa: [2015] 


(a) circleofradius /2, 


(b) circle of radius 4/3, 


(c) straight line parallel to x-axis 

(d) straight line parallel to y-axis 

The number of common tangents to the circles 

x24 y? 4х -6x 12=0 and x? + y? + 6x + 18y+ 26 =0, is: 
[2015] 


(a) 3 (b) 4 (с) 1 (d) 2 
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Ifthe incentre of an equilateral triangle is (1, 1) and the 

equation of its one side is 3x + 4y + 3 = 0, then the 

equation of the circumcircle of this triangle is : 
[Online April 11, 2015] 

2 £y -2x-2y-14 20 

(b) x? + ?-2x-2y-2-20 

(с) хё+у^—2х-2у+2=0 

(d) 3x32 y?-2x-2y-7-20 

If a circle passing through the point (-1, 0) touches y- 

axis at (0, 2), then the length of the chord of the circle 

along the x-axis is : [Online April 11, 2015] 


3 5 
05 03 O0; @5 
Let the tangents drawn to the circle, x? + y? = 16 from the 
point P(0, h) meet the x-axis at point A and B. Ifthe area of 
AAPB is minimum, then В is equal to: 


[Online April 10, 2015] 


(а) 4/2 (0 33 © 342 @ 43 

If + 3x = 0 is the equation of a chord of the circle, 
x? + y? — 30x = 0, then the equation of the circle with this 
chord as diameter is : [Online April 10, 2015] 
(а) х2+у2+3х+9у=0 (Б) х2-у2-3х-9у-0 

(с) x?*2-3x-9y-0 (d) х2+у2-3х+9у=0 

The largest value ofr for which the region represented by 
the set (o € C|o — 4 — i| <r} is contained in the region 


represented by the set (2 ec /|z -1|s|z +i |), is equal 
to: [Online April 10, 2015] 


5 3 
8) 252 o2 © 292 @ ут 


Let Cbethe circle with centre at (1, 1) and radius = 1. If Tis 
the circle centred at (0, y), passing through origin and 
touching the circle C externally, then the radius of T is 
equal to [2014] 


i дз 

42 2 
The equation of circle described on the chord 
3x+y+5=Oofthe circle x? + y? = 16 as diameter is: 
[Online April 19, 2014] 


1 1 
(a) 2 (5) 4 


2+3х+у-11=0 
2+3х+у+1=0 
(с) х2+у2+3х+у-2=0 
(d) х2+у2+3х+у-22=0 
For the two circles х2 + y? = 16 and 
2: y2-2y-0,thereis/are [Online April 12, 2014] 
(a) one pair of common tangents 
(b) two pair of common tangents 
(c) three pair of common tangents 
(d) no common tangent 


< < 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


The set ofall real values of À Юг which exactly two common 
tangents can be drawn to the circles 

х2 + y? - Ax -Ay - 6 - 0 and 

x? + y? — 10x — 10y +A = 0 is the interval: 


[Online April 11, 2014] 
(a) (12,32) (b) (18,42) 
(c) (12,24) (d) (18,48) 


Ifthe point (1, 4) lies inside the circle 
x2 + y? — 6x — 10y +P = 0 and the circle does not touch or 
intersect the coordinate axes, then the set of all possible 


values of P is the interval: [Online April 9, 2014] 
(a) (0,25) (b) (25,39) 
(c) (9,25) (d) Q5,29) 

1 ] 1 


Let a and b be any two numbers satisfying — + — = —. 
Then, the foot of perpendicular from the origin on the 


х 
variable line, A Es -l,lieson: [Online April 9, 2014] 


(a) a hyperbola with each semi-axis = ./2 

(b) ahyperbola with each semi-axis = 2 

(c) acircle of radius = 2 

(d) acircle ofradius= ./2 

The circle passing through (1, —2) and touching the axis of 
x at (3, 0) also passes through the point [2013] 
(а) (-5,2) (9) (2,5) © (6.2 (d (2,5) 
Ifa circle ofunit radius is divided into two parts by an arc 
of another circle subtending an angle 60? on the 
circumference of the first circle, then the radius of the arc 
is: [Online April 25, 2013] 


(d 2 


Statement 1: The only circle having radius ЛО and a 


1 
Q 8 075 ©! 


diameter along line 2x + y= 5is x? y? — 6x * 2y - 0. 
Statement 2 : 2x + y = 5 is a normal to the circle 
x^ y?- 6x *2y - 0. [Online April 25, 2013] 
(a) Statement 1 is false; Statement 2 is true. 

(b) Statement 1 is true; Statement 2 is true, Statement 2 is 
a correct explanation for Statement 1. 

(c) Statement 1 is true; Statement 2 is false. 

(d) Statement 1 istrue; Statement 2 is true; Statement 2 is 
nota correct explanation for Statement 1. 

Ifthe circle x? + y? — 6x— 8у + (25 — а?) = 0 touches the axis 
of x, then a equals. [Online April 23, 2013] 
(a) 0 (b +4 (с) +2 (d +3 

If a circle C passing through (4, 0) touches the circle 
x24 y2- 4x—6y—12=0 externally ata point (1, —1), then 


theradius ofthe circle C is : [Online April 22, 2013] 
(a) 5 (b) 2/5 (c) 4 (d) 57 
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If two vertices of an equilateral triangle are 
А (~a, 0) and В (a, 0), a > 0, and the third vertex C lies 
above x-axis then the equation ofthe circumcircle of AABC 
is: [Online April 22, 2013] 


(a) 3х2--3,2-2 Bay = За? 
(b) 3x? +3у2 -2ay = За? 
(с) x+ у? —2ау= а? 


(d) x +у2 -4Bay = a? 

Ifeach ofthe lines 5х + 8y = 13 and 4x — y = 3 contains а 
diameter ofthe circle 

x24 y? -2(aà? -7а+ 11) x-2(a?—6a * 6) y * 3 12 0, 
then [Online April 9, 2013] 


(a) а=5апа b¢(-11) (b) а=Тапа b ¢(-1,1) 


(c) a=2and b¢(-«,1) (d) a=5 and БЕ (—,1) 

The length ofthe diameter of the circle which touches the 

x-axis at the point (1,0) and passes through the point (2,3) is: 
[2012] 


10 3 6 5 
(a) 3 b) 5 © = (4) 3 
The number of common tangents of the circles given by 
x24 у? — 8x -2y * 1 2 0 and x2+ у2 + 6x 4 8у = 0 is 
[Online May 26, 2012] 
(a) one (b) four (c) two (d) three 
Ifthe line y = mx + 1 meets the circle x? + y? + 3x= 0 in two 
points equidistant from and on opposite sides of x-axis, 


then [Online May 19, 2012] 
(a) 3m+2=0 (0) 3т-2=0 
(c) 2m+3=0 (d) 2m—3=0 


Ifthree distinct points A, B, C are given in the 2-dimensional 
coordinate plane such that the ratio of the distance of 
each one of them from the point (1, 0) to the distance from 


1 
(— 1, 0) is equal to 2 then the circumcentre ofthe triangle 


ABC is at the point [Online May 19, 2012] 
3 

(a) |20) (b) (0,0) 
1 

(c) 4) (d) (3,0) 


The equation ofthe circle passing through the point (1, 2) 
and through the points of intersection of 
x2- у? - Ax — 6y -21 2 Oand 3x - 4y + 5 = O is given by 


[Online May 7, 2012] 
(a) x24 y? 4 2x 4 2y 4 1120 
(b) х2-у2-2х-2у-7-0 
(c) x24 24 2x -2y -3-20 
(d) x24 24 2x *2y-1120 


70. 


71. 


72. 


73. 


74. 


75. 


76. 


The equation ofthe circle passing through the point (1, 0) 
and (0, 1) and having the smallest radiusis- [2011 RS] 


(а) х2 +у2-2х-2у+1=0 

(b) х2-у2-х-у-0 

(с) х2+у2+2х+2у-7=0 

(d) х2+у2+х+у-2=0 

The two circles x? + y? = ax and x? + y? = с? (с > 0) touch 


each other if [2011] 
(a) |а|=с (b) а=2с 
(c) |a|=2c (d) 2|а| -с 


The circle x? + y? =4х + 8y +5 intersects the line 3x —4y = m 
attwo distinct points if [2010] 
(à —35«m«15 (b) 15<m<65 

(c) 35<т<85 (d) —85 «m«-35 

If P and О are the points of intersection of the circles 


х2 +y +3х+7у+2р-5= 0and 


x2 y? - 2x + 2y – р2=0 then there is a circle passing 
through P, Q and (1, 1) for: [2009] 
(a) all except one value of p 

(b) all except two values ofp 

(c) exactly one value of p 

(d) all values of p 

Three distinct points A, B and C are given in the 
2-dimensional coordinates plane such that the ratio ofthe 
distance of any one of them from the point (1, 0) to the 


1 
distance from the point (-1, 0) is equal to 3° Then the 


circumcentre ofthe triangle ABC isatthe point: [2009] 


о (3) o (84) 


©  ) (d) (0,0) 


The point diametrically opposite to the point 


Р(1,0) onthe circlex?+y?+2x+4y-3=Ois [2008] 
(а) (3,—4) (b) (3,4) 
(с) C3,-4) (d) (3,4) 


Consider a family of circles which are passing through the 
point (— 1, 1) and are tangent to x-axis. If (A, К) are the 
coordinate of the centre ofthe circles, then the set of values 


of k is given by the interval [2007] 
8) гк (b) ыг 

2 2 2 
(с) oce! @ amc 

“2 
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Let C be the circle with centre (0, 0) and radius 3 units. The 
equation of the locus of the mid points of the chords of the 


circle C that subtend an angle of 28 at its center is 
3 


(а) x24 pas ©) x?+y?=1 [2006] 
9 
© tZ @ 6-1 


If the lines 3x —4y -7 20 and 2х-3у-5-0 are two 


diameters of a circle of area 49x square units, the equa- 
tion of the circle is [2006] 


(a) х2 + y? 42x -2y-4120 
(b) х2+у2+2х-2у-62=0 


(© x7 +y?-2x+2y-62=0 


(d x? +y? -2x+2y-47=0 
If a circle passes through the point (a, b) and cuts the 


circle x? + у? = р? orthogonally, then the equation of 


the locus of its centre is [2005] 
(a) х2+у2 —3ax—4by + (a° +b? - p?)-0 


(b) 2ax*-2by- (a? -b° + р2)=0 

(с) х Фу? —2ax—3by + (a? -b° — p?)=0 

(d) 2ах--2Бу-(а +b? + p?)-0 

If the pair of lines ax? +2 (а + Б)ху + by? = 0 lie along 


diameters of a circle and divide the circle into four sectors 
such that the area of one of the sectors is thrice the area of 


another sector then [2005] 
(a) 3a? -10ab 3b? 2 0 
(b) 3a” -2ab «3b? =0 
(c) 3a? «10ab +3b* =0 
(d) 3a? «2ab «3b? - 0 
If the circles x+y? + 2ax + cy + a = 0 and 


x7 + y? — Зах + dy — 1 = 0 intersect in two distinct points 
P and О then the line 5x + by — a = 0 passes through P and 
Q for [2005] 
(a) exactly one value ofa 

(b) no value ofa 

(c) infinitely many values ofa 

(d) exactly two values ofa 
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If a circle passes through the point (a, b) and cuts the 


circle x? + y? = 4orthogonally, then the locus ofits centre 
is [2004] 


(а) 2ax—2by - (a? +b* +4) 20 


(b) 2ax42by - (a? +b* +4) 20 


(c) 2ax-2by * (a? +b? +4) 20 


(d) 2ax+2by (а? p? +4) = 0 


A variable circle passes through the fixed point A(p,q) and 


touches x-axis . The locus of the other end ofthe diameter 
through A is [2004] 


(а) (v-qY -4рх (b (2-4) =4py 
(d (x-pY = 44у 


If the lines 2x+3y+1=0 and 3x— y -4- 0 lie along 


© (y- p = 44х 


diameter ofa circle of circumference 10r, then the equation 
ofthe circle is [2004] 


(a) х2 +у2+2х-2у-23=0 


(0 x?452-2x-2y-23-0 


(c) x? yl 42x 2y 


23-0 


(4) x? y? 2х+2у 


23=0 


Intercept on the line y = x by the circle х2 + у? —2х=0 is 
AB. Equation ofthe circle on АВ asa diameter is [2004] 


(a) x? y? 


(c) x y? 


x-y20 (b х2+у2-х+у=0 


(d х2+у2-х-у=0 


x+y=0 
Ifthe two circles (x-1)? +(y зар =r? and 


x? + y? - 8x 4 2y +8 = 0 intersect in two distinct point, 


then [2003] 
(a) r>2 (0) 2<r<8 
(с) r < 2 (d) r = 2. 


The lines 2x -3y = 5 and 3x — 4y = 7 are diameters ofa 


circle having area as 154 sq.units. Then the equation of 
the circle is [2003] 


(а) х2 +y? -2x42y 262 
(b) x? +y? 42x -2y 262 
(c) x? + y? 42x -2y 241 


(d) xy? -2х-2у-47. 
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If the chord y = mx + 1 of the circle х2+у2=1 subtends an 
angle of measure 45? at the major segment of the circle 


then value of m is [2002] 
(a) 2442 (b) 2:42 
(c) -1 + 42 (d) none of these 


The centres ofa set of circles, each of radius 3, lie on the 
circle х?+у?=25. The locus of any point in the set is[2002] 


(a) 4 € x?* y? < 64 (b) х2+у2 < 25 

(с) x2* y? 2 25 (d 3 < х2+у259 

The centre ofthe circle passing through (0, 0) and (1, 0) 
and touching the circle х2+ у2= 9 is [2002] 


(a) (53) (b) Ear (32) (4) (3) 


The equation ofa circle with origin as a centre and passing 
through equilateral triangle whose median is of length 3a 
is [2002] 


Let L, be a tangent to the parabola y? = 4(x + 1) and L, be 
a tangent to the parabola y? = 8(x + 2) such that L, and L, 
intersect at right angles. Then L, and L, meet on the 
straight line : [Sep. 06, 2020 (1)| 
(a) x +3=0 (b) 2x +1=0 

(c) x +2=0 (d) x +2y=0 

The centre of the circle passing through the point (0, 1) 
and touching the parabola y = x? at the point (2,4) is: 


[Sep. 06, 2020 (ID] 
—53 16 6 53 
© | 10? s) 0) E 


-16 53 
(d) EXJ 


Ifthe common tangent to the parabolas, у?= 4x and x? = 4y 
also touches the circle, x? + у? = c?, then c is equal to: 


[Sep. 05, 2020 (D] 


1 1 1 1 
Фк OF OF 03 
Let P be a point on the parabola, y? = 12x and N be ће foot 
of the perpendicular drawn from P on the axis of the 
parabola. A line is now drawn through the mid-point M of 
PN, parallel to its axis which meets the parabola at Q. Ifthe 


4 
y-intercept oftheline NQ is 3 then : [Sep. 03, 2020 (1)| 
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(a) PN=4 (p МО = ; 


(© MQ- - (d) PN=3 


Let the latus ractum ofthe parabola y? = 4x be the common 
chord to the circles C, and С, each of them having radius 


245, Then, the distance between the centres ofthe circles 
C, and C, is : [Sep. 03, 2020 (ID)] 
(a) 85 (b) 8 (c) 12 (d) 4.5 
Thearea (in sq. units) of an equilateral triangle inscribed in 
the parabola у? = 8x, with one of its vertices on the vertex 


of this parabola, 18: [Sep. 02, 2020 ID] 

(a) 6443 (b) 2564/3 

(c) 19243 (d) 12843 

If one end ofa focal chord AB ofthe parabola y? = 8x is at 
1 

az. = 2} then the equation ofthe tangent to it at B 


is: [Jan. 9, 2020 (II)] 

(a) 2х+у-24=0 (b) x-2y+8=0 

(c) x *2y* 8-0 (d) 2х-у-24=0 

The locus ofa point which divides the line segment joining 

the point (0, —1) and a point on the parabola, x? = 4y, 

internally in the ratio 1 : 2, is: [Jan. 8, 2020 (D] 

(a) 9х7-12у-48 (b) 9х7-3у-2 

(c) xi -3y 22 (d) 4х7-3у-2 

Let a line y = mx (т> 0) intersect the parabola, у?= x at a 

point P, other than the origin. Let the tangent to it at P 

meet the x-axis at the point О, If area (AOPQ) = 4 sq. units, 

then m is equal to [NA Jan. 8, 2020 (ID] 

у= mx + Ais a tangent to both the parabolas, у? =4х and 

х2= 2by, then b is equal to: [Jan. 7, 2020 (1)] 

(a) -32 (b) —64 (с) -128 (а) 128 

The tangents to the curve y = (x — 2} —1 at its points of 

intersection with the line x — y = 3, intersect at the point: 
[April 12, 2019 (II)] 


5 5 5 5 
o (>) ө (је Gale (27 


If the line ax + y = c, touches both the curves x? + у? = 1 
and у = 44/2x , then |c| is equal to [April 10, 2019 AD] 


1 1 
Oy OF GO 


The area (in sq. units) of the smaller ofthe two circles that 
touch the parabola, у? = 4x at the point (1, 2) and the x-axis 
i [April 09, 2019 (П)] 


(b) 4n(2- J2) 
(d 81-2 р) 


(a) 2 


1S: 
(a) 8nQ.- 42) 
(© 4n * 42) 


105. 


106. 


107. 


108. 


109. 


110. 


111. 


112. 


113. 


www.jeebooks.in 


454 es 


If one end ofa focal chord of the parabola, y? = 16x is at 
(1, 4), then the length of this focal chord is: 


[April 09, 2019 (1)| 
(a) 25 (b) 22 (c) 24 (d) 20 
The shortest distance between the line y = x and the curve 
y-x-2is: [April 08, 2019 (1)| 
7 7 11 
Q2. OM; © O45 


Ifthe tangents on the ellipse 4х? + у? = 8 at the points (1, 2) 
and (a, b) are perpendicular to each other, then a? is equal 
to: [April 08, 2019 (D] 


128 


128 di 
@ 17 17 @ 17 


The tangent to the parabola y? — 4x at the point where it 
intersects the circle x? + y’=5 in the first quadrant, passes 


64 4 
0 qx 


through the point : [April 08, 2019 (ID] 
1 13 

e (35) © (4) 
3 7 11 

© Ga @ en 


The equation of a tangent to the parabola, x? = 8y, which 

makes an angle Ө with the positive direction of x-axis, is : 
[Jan. 12, 2019 (ID] 

(b) y= x tan0 — 2 cotO 

(d) x =y coto — 2 tanO 


(а) y ^ xtanO + 2 cotO 
(c) x =y cotð + 2 tan 


Equation of a common tangent to the parabola у? = 4x and 
the hyperbola xy = 2 is : [Jan. 11, 2019 (D] 
(а) х+у+1=0 (6) х-2у-4-0 
(с) х+2у+4 =0 (d) 4х+2у+1 =0 
Ifthe area ofthe triangle whose one vertex is at the vertex 
of the parabola, у2 + 4 (x — а?) = 0 and the other two 
vertices are the points of intersection of the parabola and 
y-axis, is 250 sq. units, then a value of ‘a’ 18: 

[Jan. 11, 2019 (ID] 


(а) 55 (b) 5Q') (© (107? (@ 5 
If the parabolas y? = 4b(x — c) and у? = 8ax have а common 
normal, then which one ofthe following is a valid choice 


for the ordered triad (a, b, c)? [Jan 10, 2019 (1)| 
1 

(a) [>> J (b) (1,1,3) 
1 

(c) ЁС o) (d) (1,1,0) 


The length of the chord of the parabola х? = 4y having 
equation x — J2y £442 =0 is: [Jan. 10, 2019 (II)] 


(а) 32 (Ы) 2411 © 84/2 (d) 643 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


121. 


Axis ofa parabola lies along x-axis. If its vertex and focus 
are at distance 2 and 4 respectively from the origin, on the 
positive x-axis then which of the following points does 


not lie on it? [Јар 09, 2019 (D] 
(a) (5,2 /6) (b) (8,6) 
(c) (6, 42) (d) (4,—4) 


Equation ofa common tangent to the circle, x? + y? — 6x = 0 
and the parabola, y? = 4x, 18: [Јар 09, 2019 (D] 


(a) 245y- 12x41 (6) Ву=х+з 


(с) 243 y=-x-12 (d Ву=Зх+1 

Let A (4, — 4) and В (9, 6) be points on the parabola, 

у? = 4x. Let C be chosen оп the arc АОВ ofthe parabola, 

where O is the origin, such that the area of AACB is 

maximum. Then, the area (in sq. units) of AACB, is: 
[Jan. 09, 2019 (II)] 


1 


1 3 
31— 30— 12 
Gg Во ОЗЕ я 


Tangent and normal are drawn at Р(16, 16) on the parabola 


у? = 16х , which intersect the axis of the parabola at A and 


B, respectively. If C is the centre ofthe circle through the 
points P, A and B and /CPB – Ө , thena value of tanO is: 
[2018] 


4 1 
OQ. 5 
Tangents drawn from the point (— 8, 0) to the parabola 
y? = 8x touch the parabola at P and Q. If F is the focus of 
the parabola, then the area ofthe triangle PFO (in sq. units) 
is equal to [Online April 15, 2018] 
(a) 48 (b) 32 (c) 24 (d) 64 
Ify = mx + cis the normal at a point on the parabola у?= 8х 
whose focal distance is 8 units, then |c| is equal to : 
[Online April 9, 2017] 


(а) 23 (b 843 © 10/3. (d) 16/3 
If the common tangents to the parabola, х2 = 4y and the 
circle, х2 + y? = 4 intersect at the point P, then the distance 


(a) 2 (b) 3 


of P from the origin, is: [Online April 8, 2017] 
(а) 4/2 +1 (b) 2004242) 
(© 204/2 +1) (d 34242 


Let P be the point on the parabola, y? = 8x which is at a 
minimum distance from the centre C of the circle, 
х2 + (y+ 6)? = 1. Then the equation ofthe circle, passing 
through C and having its centre at P is: [2016] 


(а) x^«y? 4+2 24=0 


(b) х2+у2-4х+9у+18=0 
(с) x29 y2-4x - 8y* 12-0 
(d) x2 y? -x +4y-12=0 
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P and Q are two distinct points on the parabola, y? = 4x, 
with parameters t and t, respectively. If the normal at P 


passes through Q, then the minimum value of Ч 18: 


[Online April 10, 2016] 

(a) 8 (b) 4 (c) 6 (d) 2 
Let O be the vertex and Q be any point on the parabola, 
x? — 8y Ifthe point P divides the line segment OQ internally 
in the ratio 1 : 3, then locus ofP 18: [2015] 
(b) x?=2y 
(d уг-х 
Let PQ be a double ordinate of the parabola, y = — 4х, 
where P lies in the second quadrant. If R divides РО in 
the ratio 2 : 1 then the locus of R is : 

[Online April 11, 2015] 
(b 3у2 = 2х 
(d) 9? = — 4х 


The slope of the line touching both the parabolas y? -4х 


(а) 3) = – 2x 
(c) 9? = 4x 


and x? = -32y is [2014] 


1 2 1 3 
Өс, OF OF WF 
A chord is drawn through the focus of the parabola y? = бх 
such that its distance from the vertex of this parabola is 


5 : 
CE then its slope can be: [Online April 19, 2014] 


45 48 2 2 
(a) > (b) 3 (c) 5 (d) B 
Two tangents are drawn from a point (— 2, — 1) to the curve, 
y? = 4х. If a is the angle between them, then [tan о] is equal 
to: [Online April 12, 2014] 


1 1 
Әз OF OB Qa 
Let L, be the length of the common chord of the curves 
2 + у? = 9 and у? = 8x, and L, be the length of the latus 


rectum of y? = 8x, then: [Online April 11, 2014] 
(а) >12 (5) L =L, 

Lo 
© L,<L, @ лын 


Given : A circle, 2x? + 2y? = 5 and a parabola, y? = 4 5x. 
Statement-1 : An equation ofa common tangent to these 


curves is у= x+V5 . 


Statement-2 : If the line, y = mx + № (т # 0) is their 
т 


common tangent, then m satisfies m^ — 3m? + 2 = 0.[2013] 
(a) Statement-1 is true; Statement-2 is true; Statement-2 
is acorrect explanation for Statement-1. 


130. 


131. 


132. 


133. 


134. 


135. 


(b) Statement-1 is true; Statement-2 is true; Statement-2 
is not acorrect explanation for Statement-1. 

(c) Statement-1 is true; Statement-2 is false. 

(d) Statement-1 is false; Statement-2 is true. 

The point of intersection of the normals to 

the parabola y ? — 4x at the ends of its latus rectum is : 

[Online April 23, 2013] 

(а) (0,2) (5b 3,0 © (03 (d) 0,0) 

Statement-1: The line x — 2y = 2 meets the parabola, 

y? + 2x = 0 only at the point (— 2, — 2). 


Statement-2: The line y = mx — im + 0) is tangent to 
m 


the parabola, y? =— 2x at the point [- : T 1) : 
2m m 


[Online April 22, 2013] 
(a) Statement-1 is true; Statement-2 is false. 
(b) Statement-1 is true; Statement-2 is true; Statement-2 
isa correct explanation for statement-1. 
(c) Statement-1 is false; Statement-2 is true. 
(d) Statement-1 a true; Statement-2 is true; Statement-2 is 
not a correct explanation for statement-1. 


3 x2 у? 
The normal at | 2, 2 to the ellipse, ТЄ + E = 1 touches 


a parabola, whose equationis [Online May 26, 2012] 
(а) у2 2—104x (b) у2-14х 
(c) у2=26х (d) у2--14х 


The chord РО ofthe parabola y? = x, where one end P of 

the chord is at point (4, — 2), is perpendicular to the axis of 

the parabola. Then the slope ofthe normal at Q is 
[Online May 26, 2012] 


1 
C 


(a) -4 4 


©- 04 


1 
Statement 1: y = тх—— is always a tangent to the 
m 


parabola, y? = — 4x for all non-zero values of m. 

Statement 2: Every tangent to the parabola, y? =— 4x will 

meet its axis at a point whose abscissa is non-negative. 

[Online May 7, 2012] 

(a) Statement 1 is true, Statement 2 is true; Statement 2 is 
a correct explanation of Statement 1. 

(b) Statement 1 is false, Statement 2 is true. 

(c) Statement 1 is true, Statement 2 is false. 

(d) Statement 1 is true, Statement 2 is true, Statement 2 is 

nota correct explanation of Statement 1. 

The shortest distance between line y — x =1 and curve 


x- yis [2011] 
342 8 4 43 
(8) E (b) 345 (c) Л (9) = 
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139. 


140. 


141. 


142. 


143. 
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If two tangents drawn from a point P to the parabola 
y? = 4x are at right angles, then the locus of Pis [2010] 
(a) 2x+1=0 (b) х=-1 

(с) 2x-1=0 (d) x=1 

A parabola has the origin as its focus and the line x = 2 as 
the directrix. Then the vertex of the parabola is at [2008] 
(a) (0,2) (b) (1,0) 

(c) (0,1) (d) (2,0) 

The equation of a tangent to the parabola 
у? = 8x is у= х+ 2. The point on this line from which the 
other tangent to the parabola is perpendicular to the given 


tangent is [2007] 
(а) (2,4) (6) C2,0 © CLD (d) (0,2) 
The locus of the vertices of the family of parabolas 
32 2 
ys = P is [2006] 
105 3 
a =— b) xy2— 
(a) zm (b) xy 1 
35 64 
(c) =— (d) =— 
D= ie А 105 
Let P be the point ( 1, 0 ) and О a point on the locus 
y? 28x . The locus of mid point of PQ is [2005] 


(a) y? -4x+2=0 (6) y? +4x+2=0 


(с) х2 +4y+2=0 (d) х2 —4y+2=0 

A circle touches the x- axis andalso touches the circle with 
centre at (0,3 ) and radius 2. The locus ofthe centre ofthe 
circle is [2005] 
(a) anellipse 
(c) a hyperbola 


(b) acircle 
(d) a parabola 


If а= 0 and the line 2bx + 3cy +44 = 0 passes through 


the points of intersection of the parabolas 


y? = 4ax and x^ = 4ау, then [2004] 


(b 42 (38-26) =0 
(d) d?+(2b+3c)? 20 


(а) 42-(35-26) =0 
(© d*+(2b-3c)? =0 


The normal atthe point (bf, 5 ,2bt,) on a parabola meets 


the parabola again in the point nb 2bt,); then [2003] 


2 2 
(а) 5 2t €— (b n =--> 
fh f 


2 2 
(c) t5 2-5 *— (d 4% =4-— 
ti f 


Two common tangents to the circle x? + y? = 2a” and 
parabola y?= 8ax are [2002] 
(a) x=+(y+2a) 
(с) х= +(у+а) 


(b у= +(х+2а) 
(d) у= +(х+а) 


145. 


146. 


147. 


148. 


149. 


150. 


151. 


‘торк В Ellipse D] 


Which ofthe following points lies on the locus ofthe foot 
of perpendicular drawn upon any tangent to the ellipse, 


2 2 
T " - -]fromanyofitsfoci? ^ [Sep. 06, 2020 (1) 
(а) (2,43) (b (-1,V2) 
(©) CL43) (d) (1,2) 


If the normal at an end of a latus rectum of an ellipse 
passes through an extermity of the minor axis, then the 
eccentricity e of the ellipse satisfies: [Sep. 06, 2020 (11)| 
(а) e4+2e?-1=0 (b) е+е-1=0 

(с) e#+e?-1=0 (d) е2+2е-1=0 


Ifthe co-ordinates of two points A and B are (XT. ,0) and 


(4/7, ,0) respectively and P is any point on the conic, 
9х2+ 1652 = 144, then PA + PB is equal to : 

[Sep. 05, 2020 (1)| 
(a) 16 (b) 8 (c) 6 (d) 9 
If the point P on the curve, 4x? + 5y? = 20 is farthest from 
the point Q(0, — 4), then PQ? is equals to: 

[Sep. 05, 2020 (1)| 


(a) 36 (b) 48 (c) 21 (d) 29 
2 2 
Let 5. + E =] (a >b) bea given ellipse, length of whose 
42 


latus rectum is 10. If its eccentricity is the maximum value 


of the function, $(¢) = 2 +11, then а? + P? is equal to: 


[Sep. 04, 2020 (D] 
(a) 145 (b) 116 (c) 126 (d) 135 
Let x = 4 bea directrix to an ellipse whose centre is at the 


1 
origin and its eccentricity is 27 IfPC, B), В > 0isa point on 


this ellipse, then the equation ofthe normal to it at P is : 
[Sep. 04, 2020 (ID] 

(a) 4х-3у-2 (b) 8x-2y=5 

(c) 7х-4у-1 (d) 4х-2у-1 

A hyperbola having the transverse axis of length ./2 has 


the same foci as that of the ellipse 332 + 45? = 12, then this 
hyperbola does not pass through which of the following 
points? [Sep. 03, 2020 (D] 


ТО: 
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Area (in sq. units) of the region outside 23 + са 1 and 
) х? y? : 

inside the ellipse а += = 118: [Sep. 02, 2020 (D] 

(а) 6(п-2) (b) 3(л-2) 

(c) 3(4-7) (d) 6(4—m) 


2002 
Ife, and e, are the eccentricities ofthe ellipse, "e + 2 -1 


25 48 
and the hyperbola, = = + = 1 respectively and (e, e.) is 


a point on the ellipse, 15x? + 3? = k, then kis equal to 
[Jan. 9, 2020 (D] 

(a) 16 (b) 17 (c) 15 (d) 14 

Thelength ofthe minor axis (along y-axis) оёап ellipse in 


4 
the standard form is В Ifthis ellipse touches the line, x 


[Jan. 9, 2020 (II)] 


+ бу = 8; then its eccentricity is: 
11 


MS ed MS ol 
@ үз ® 4; © сү; © 53 


Let the line y= mx and the ellipse 2x? + у? = 1 intersect at a 
point P in the first quadrant. Ifthe normal to this ellipse at 


1 
-ordi -—-,0 
P meets the co-ordinate axes at | 342 | апа (0, B), 


then В is equal to: 


242 2 42 
(a) Em (b) B © 5 (d) 3 
If the distance between the foci of an ellipse is 6 and the 
distance between its directrices is 12, then the length of 
its latus rectum is: [Jan. 7, 2020 (D] 


[Jan. 8, 2020 (1)| 


3 
OB ®з OF 020 


2 2 
x 

If 3x + 4y = 12 42 isa tangent to the ellipse 7 EE. -1 
а 


for some a є R, then the distance between the foci of the 
ellipse is: [Jan. 7, 2020 (ID)] 


(a) 2/7 (94 © 25 (à 2/2 
Ifthe normal to the ellipse 3х2+ 4у2=12 at a point P on itis 
parallel to the line, 2x + y = 4 and the tangent to the ellipse 
at P passes through Q (4,4) then PQ is equal to : 


[April 12, 2019 (1)| 


159 


160. 


161. 


162. 


163. 


164. 


165. 


An ellipse, with foci at (0, 2) and (0, 2) and minor axis of 
length 4, passes through which of the following points ? 


[April 12, 2019 AD] 
(a) (42,2) (Ы) (2,4) 
(© (2,247) (d) (,242) 

2 2 


х 
Ifthe line x — 2y = 12 is tangent to the ellipse — + 2 -1 
а 


at the point 2] , then the length of the latus rectum 


ofthe ellipseis : [April 10, 2019 (D] 


(a) 9 (6) 122 (9 5 (4) 8з 
The tangent and normal to the ellipse 3x?-- 5у?= 32 at the 
point P(2, 2) meet the x-axis at Q and R, respectively. Then 
the area (in sq. units) ofthe triangle POR is : 

[April 10, 2019 (П)] 


68 


34 14 16 
(8) 1s (b) ES (c) E (d) 1s 


Ifthe tangent to the parabola y? = x at a point (a, B), (B > 
0) is also a tangent to the ellipse, x? + 2y? = 1, then a is 


equal to: [April 09, 2019 (ID)] 
(а) 42-1 (9) 242-1 
(с) 24244 (d 4241 


Inan ellipse, with centre at the origin, ifthe difference of 
the lengths of major axis and minor axis is 10 and one of 


the foci is at (0, 5 45 ), then the length of its latus rectum 
is: [April 08, 2019 (П)] 
(a) 10 (b) 5 (c) 8 (d) 6 

Let S and S' be the foci of an ellipse and B be any one of 
the extremities of its minor axis. If AS'BS isa right angled 
triangle with right angle at B and area (AS'BS) = 8 sq. units, 
hen the length ofa latus rectum ofthe ellipse is : 


[Jan. 12, 2019 (II)] 
2/2 (94/2 (92 


If tangents are drawn to the ellipse x? +2 y? -2 at all 


(a) 4 


points on the ellipse other than its four vertices then the 
mid points of the tangents intercepted between the 
coordinate axes lie on the curve : [Jan. 11, 2019 (D] 


1 1 2 2 
——+——=1 Ж a 
O m OE. 

1 1 2 2 
——+—— =l UNE s 
© з Ooo 
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Two sets А and B are as under : 
Az-í(a,b) e RXR:[a-5|«1and|b-5|«1); 


B= ((ab) eRxR:4(a-6)? +9(b- 5)? €36)- Then: 
[2018] 

(а) ACB 

(b) ANB=6 (an empty set) 

(c) neither AC BnorBC A 


(d BcA 
Ifthelength ofthe latus rectum ofan ellipse is 4 units and 
the distance between a focus and its nearest vertex on the 


major axis 18 2 units, then its eccentricity is? 


[Online April 16, 2018] 
1 
с) + 
(c) 9 


The eccentricity ofan ellipse having centre at the origin, 
axes along the co-ordinate axes and passing through the 


1 2 1 
(a) 2 (6) 3 (d) 5 


points (4, —1) and (2, 2) is: [Online April 9, 2017] 
2 л 5 
(a) 2 (5) `$ (с) T (d) re 


Consider an ellipse, whose centre is at the origin and its 


3 
major axis is along the x-axis. If its eccentricity is 5 and 


the distance between its foci is 6, then the area (in sq. 
units) ofthe quadrilateral inscribed in the ellipse, with the 
vertices as the vertices of the ellipse, 18: 
[Online April 8, 2017] 
(d) 40 
2 2 
Ifthe tangent at a point on the ellipse 27 + E -1 meets 


(a) 8 (b) 32 (c) 80 


the coordinate axes at A and B, and O is the origin, then the 
minimum area (in sq. units) ofthe triangle OAB is : 
[Online April 9, 2016] 


нус 
(4) B 
The area (in sq. units) of the quadrilateral formed by the 
tangents at the end points ofthe latera recta to the ellipse 


9 
(a) 343 (5) 2 (c) 9 


2 2 


= в: [2015] 


27 27 
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If the distance between the foci of an ellipse is half the 
length of its latus rectum, then the eccentricity of the 


ellipse is: [Online April 11, 2015] 
242 -1 

(a) 2 (b) 45-1 
1 xd 

© 5 gc 


The locus of the foot of perpendicular drawn from the 
oantreof theelipsex? + 3y? = 6 on any tangent to it is 
[2014] 


(d) (2 -»y = 6х2. —2у? 


А stair-case of length / rests against a vertical wall and а 
floor ofa room. Let P bea point on the stair-case, nearer to 
its end on the wall, that divides its length in the ratio 1 : 2. 
Ifthe stair-case begins to slide on the floor, then the locus 
of P is: [Online April 11, 2014] 


1 
(a) an ellipse of eccentricity 3 
А 2. 3 
(b) an ellipse of eccentricity s 
. . 1 
(c) acircle of radius 2 


3 
(d) acircle of radius 


IfOB is the semi-minor axis ofan ellipse, Е, and F, are its 

foci and the angle between Е В and FB is a right angle, 

then the square of the eccentricity ofthe ellipse is: 
[Online April 9, 2014] 


1 1 
© 55 9, 
The equation of the circle passing through the foci of the 


1 1 
Ө2 OF 


2 2 
ellipse а + ^ = 1, and having centre at (0, 3) is [2013] 


(a) x24 2-6y-720 
(b) 32*52-6y* 7-0 
(c) x29 32-6y-5-0 
(d) x24 52-6y 45-20 
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A point on the ellipse, 4x? + 9y? = 36, where the normal is 
parallel to the line, 4x -2y — 5 = 0, is: 
[Online April 25, 2013] 


Let the equations of two ellipses be 


2 2 2 2 


H: += and Bit 1, 
3 2 16 


y 


1 
If the product of their eccentricities is 2 then the length 


of the minor axis of dlipseE, is :[Online April 22, 2013] 

(a) 8 (b) 9 (c) 4 (d) 2 

Equation of the line passing through the points of 

intersection of the parabola x? = 8y and the ellipse 
2 


ч у? =1 is: [Online April 9, 2013] 
(a) у-3-0 (b) у+3=0 
(c) 3y+1=0 (d) 3у-1-0 

2 


If P, and P; are two points on the ellipse Ps + y" =1 at 


which the tangents are parallel to the chord joining the 
points (0, 1) and (2, 0), then the distance between P, and 


Р, 18 [Online May 12, 2012] 
(а) 22 ® Js ©) 23 @ 410 


Equation of the ellipse whose axes are the axes of 
coordinates and which passes through the point (3, 1) 


a 2. 
and has eccentricity B is [2011] 


(а) 5x2+3y2-48=0 (Ы) 3252-15-20 
(с) 5x2+3y2-32=0 (d) 3x2 + 5y?-32 =0 


The ellipse x? +4у2 =4 is inscribed in a rectangle 


aligned with the coordinate axes, which in turn is inscribed 
in another ellipse that passes through the point (4, 0). Then 
the equation ofthe ellipse is : [2009] 


(a) х2 +12y? =16 (b 4x? +48y? = 48 
(с) 4х2+64у2=48 | (d) «165? -16 
A focus of an ellipse is at the origin. The directrix is the line 


1 
x = 4 and the eccentricity is PE Then the length of the 


semi-major axis is [2008] 


184. 


185. 


186. 


187. 


188. 


189. 


8 2 4 3 
(a) 3 (b) 3 (c) 3 (d) 3 


In an ellipse, the distance between its foci is 6 and minor 
axisis 8. Then its eccentricity is [2006] 


3 1 4 1 
- b) = нд d — 
(a) (b) 2 (c) : (4) - 


An ellipse has OB as semi minor axis, Fand F' its focii 


and the angle FBF' is aright angle. Then the eccentricity 
ofthe ellipse is [2005] 
1 


1 1 1 
а) — b) — с) — d —= 
(а) Л (pa (c) 1 (d) В 
The eccentricity of an ellipse, with its centre at the origin, 


1 : 
is z Ifone ofthe directrices is х = 4, then the equation of 


[2004] 
(b 3х2-4у2-12 


the ellipse is: 
(а) 4х2 +3у2 =1 


(©) 4х2 +3у2 =12 (d 3х2 +4у2 =1 


( TOPIC ü Hyperbola 761 | 


Ifthe line у = mx + cis a common tangent to the hyperbola 
x y . : 

—  — — =] and thecircle x? + у? = 36, then which one of 
100 64 

the following is true? 

(a) c?- 369 

(c) 4с2=369 


[Sep. 05, 2020 (ID] 
(b) 5т-4 
(d) 8m+5=0 


д: 3 
Let P(3, 3) bea point on the hyperbola, ын - z =1. Ifthe 
a 
normal to it at P intersects the x-axis at (9, 0) and e is its 
eccentricity, then the ordered pair (a?, e?) is equal to : 


[Sep. 04, 2020 (D] 


(a) (3.3) (b) B 2) (c) (2.2) (d) (9,3) 


Let e, and e, be the eccentricities of the ellipse, 


2 2 2002 
2 -1(5«5) and the hyperbola, 2 -1 
respectively satisfying ее. = 1. Ifa and В are the distances 
between the foci ofthe ellipse and the foci ofthe hyperbola 
respectively, then the ordered pair (о, В) is equal (0: 


[Sep. 03, 2020 (1) 
20 
(b) E 12) 


(d) (8,10) 


(a) (8,12) 


24 
(c) (2. 1o) 
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A line parallel to the straight line 2x — у = 0 is tangent to the 
2002 
X Ja : 2 2 
hyperbola PE IS 1 atthe point (x, уу). Then xj +5y; 


is equal to : 
(a) 6 


[Sep. 02, 2020 (D] 


(b) 8 (c) 10 (d) 5 


For some Ө € (o. z) , ifthe eccentricity of the hyperbola, 


x? — у? sec? 0 =10 is 45 times the eccentricity of the 


ellipse, x? sec? Ө+ y? =5, then the length of the latus 


rectum of the ellipse, 18: [Sep. 02, 2020 ID] 
(а) 246 (b) 30 

44/5 
eS e 


If a hyperbola passes through the point P(10,16) and it 
has vertices at (+ 6,0), then the equation ofthe normal to 


itat Pis: [Jan. 8, 2020 (ID)] 
(a) 3x+4y=94 (b) 2x+5y=100 
(c) х+2у=42 (d) х+3у= 58 


Let P be the point of intersection ofthe соттоп tangents 
to the parabola у? = 12x and hyperbola 8x?— y? = 8. If S and 
S' denote the foci of the hyperbola where S lies on the 
positive x-axis then P divides SS' in aratio: 


[April 12, 2019 (D] 
(а) 13:11 (b) 14:13 (c) 5:4 (d) 2:1 
The equation ofa common tangent to the curves, y? = 16x 
and xy =—4, is: [April 12, 2019 (ID)] 
(а) x-y+4=0 (6) х+у+4=0 
(с) х-2у+16=0 (d) 2х-у+2=0 


Ifa directrix ofa hyperbola centredat the origin and passing 
through the point (4,243) is 5x = 445 and its 


eccentricity is e, then : [April 10, 2019 (D] 
(a) 4е*—24е2+27=0 (b) 4e*- 128-2720 

(c) 4e*-24e *35-0 (d) 4e*+ 88-35-70 

If 5x + 9 = 0 15 the directrix of the hyperbola 

16x? — 9у? = 144, then its corresponding focus 18: 


[April 10, 2019 (ID] 


5 5 
@ 6,0 (Ы EU (9 |20) (d) C5,0) 


If the line y = mx + 743 is normal to the hyperbola 


2 2 
X _Y =) then avalueofmis: [April 09,2019 (1)] 
24 18 
45 15 2 3 
(a) 2. (b) u^ (c) Vs (d) 45 


198. 


199. 


200. 


201. 


202. 


203. 


If the eccentricity of the standard hyperbola passing 
through the point (4, 6) is 2, then the equation of the 
tangent to the hyperbola at (4, 6) is : [April. 08, 2019 (II)] 
(a) x-2y * 8-0 (b) 2x-3y * 10-0 

(c) 2Х-у-2-0 (d) 3x -2y-0 

Ifthe vertices of a hyperbola be at (—2, 0) and (2, 0) and one 
of its foci be at (3, 0), then which one of the following 
points does not lie on this hyperbola?[Jan. 12, 2019 (T)] 


(a) (-6.2410) (5) (246.5) 
© (4415) (à (6.5/2) 


Ifa hyperbola has length of its conjugate axis equal to 5 

and the distance between its foci is 13, then the eccentricity 

of the hyperbola is : [Jan. 11, 2019 (ID)] 
13 13 13 

@ 15 ос 03 

Let the length of the latus rectum of an ellipse with its 

major axis along x-axis and centre at the origin, be 8. Ifthe 

distance between the foci of this ellipse is equal to the 


length of its minor axis, then which one ofthe following 
points lies on it? [Jan. 11, 2019 (ID)] 


(a) (442.242) (b) (443.242) 
© (445,245) (à) (442.248) 


The equation of a tangent to the hyperbola 4х? — 5y? = 20 


(b) 2 


parallel to the line x — у= 2 is: [Jan 10, 2019 (D] 
(а) x-y+1=0 (b x-y+7=0 

(c) x-y+9=0 (d х-у-3-0 

Let 


—r 


2 2 
S= i; y) eR2: ЕЦ, 
1-1 1 


where г + + 1 Then S represents: [Jan. 10, 2019 (ID] 
(a) a hyperbola whose eccentricity is 


‚ when 0 <г<1 


(b) an еШрзе whose eccentricity is 
2 , whenr > 1 
г+1 
(c) a hyperbola whose eccentricity is 
2 


\/т +1 


(d) an ellipse whose eccentricity is 


‚ when 0<г<1 


‚ whenr>1 
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205. 


206. 


207. 


208. 


209. 
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т 
Let0«0« КЕ Ifthe eccentricity ofthe hyperbola 


x2 2 


soU B T in? = | is greater than 2, then the length of 

its latus rectum lies in the interval: [Јар 09, 2019 (D] 

(a) (3,0) (b) (3/2,2] (с) 2,3] (а) (1,3/2] 

A hyperbola has its centre at the origin, passes through 

the point (4, 2) and has transverse axis of length 4 along 

the x-axis. Then the eccentricity of the hyperbola is : 
[Jan. 09, 2019 (П)] 


2 
(b) 43 @ 5 


Tangents are drawn to the hyperbola 4х2 — у? =36 at 


(a) > © 2 


the points P and О. If these tangents intersect at the point 
T(0, 3) then the area (in sq. units) of APTQ is: [2018] 


(а) 5443 (b) 603 (© 365 (4) 454/5 


The locus of the point of intersection of the lines, 


ох — у+ 44/26 20 and J2kx + ky — 44/2 = 0 (kis any 


non-zero real parameter) is. [Online April 16, 2018] 
(a) A hyperbola with length of its transverse axis 8,2 


(b) An ellipse with length of its major axis 8-2 


43 


(d) A hyperbola whose eccentricity is NE 


(c) An ellipse whose eccentricity is 


A hyperbola passes through the point P(42, УЗ) 


andhas foci at (+2, 0). Then the tangent to this hyperbola 
at P also passes through the point : [2017] 


(а) (-42,-43) ( (542.245) 
© (242.345) @ (45.42) 


The locus ofthe point of intersection of the straight lines, 
tx -2y-3t-0 
x—2ty- 3 - 0 (t eR), is: [Online April 8, 2017] 


(a) an ellipse with eccentricity 2 

(b) anellipse with the length of major axis 6 

(c) a hyperbola with eccentricity 4/5 

(d) a hyperbola with the length of conjugate axis 3 


210. 


211. 


212. 


113. 


114. 


115. 


The eccentricity ofthe hyperbola whose length ofthe latus 
rectum is equal to 8 and the length of its conjugate axis is 
equal to half of the distance between its foci, is: [2016] 


2 4 4 
(a) B (b 4/3 © 5 (d) B 
A hyperbola whose transverse axis is along the major axis 
x? y? 
of the conic, a ЕЗ = 4 and has vertices at the foci of 


3 
this conic. Ifthe eccentricity of the hyperbola is 3 then 


which ofthe following points does NOT lie on it ? 
[Online April 10, 2016] 


(а) (5,242) (b) (0,2) 
(с) (5243) (d) (410,243) 


Let a aand b respectively be the semitransverse and semi- 
conjugate axes ofa hyperbola whose eccentricity satisfies 
the equation 9e? — 18e + 5 = 0. If S(5, 0) is a focus and 
5х = 9 is the corresponding directrix ofthis hyperbola, then 
a? — b? is equal to: [Online April 9, 2016] 
(a) —7 (b) -5 (c) 5 (d) 7 

An ellipse passes through the foci of the hyperbola, 
9x? — 4y* = 36 and its major and minor axes lie along the 
transverse and conjugate axes of the hyperbola 
respectively. If the product of eccentricities of the two 


1 
conics is >? then which of the following points does not 


lie on the ellipse? [Online April 10, 2015] 
(a) ME 1) (b) E в) 

2 2 
© 1%, (à) (Vi3.0) 


The tangent at an extremity (in the first quadrant) of latus 
2 2 
rectum of the hyperbola 4 UT =1, meet x-axis and 


y-axis at A and B respectively. Then (OA)? — (OB), where 


Ois the origin, equals: [Online April 19, 2014] 
220016 "MEE. 
0-5 Фә © @ -5 


Let Р (3 sec Ө, 2 tan Ө) and О (3 sec ф, 2 tan $) where 


0-ф- E , be two distinct points on the hyperbola 
x? у? 
sT = 1. Then the ordinate ofthe point of intersection 


ofthe normalsat Pand Qis: [Online April 11, 2014] 


13 


11 11 13 
Q7 OF OF OF 


216. 


217. 


218. 


219. 
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A common tangent to the conics x? = 6y and 
2x?- 45? = 9 is: [Online April 25, 2013] 
3 
© х-у-2 () x+y=1 
9 
© х+у=5 @ x-y-1 
2 2 


A tangent to the hyperbola Ре 1 meets x-axis at P 


and y-axis at Q. Lines PR and QR are drawn such that 


OPRQis a rectangle (where O is the origin). Then R lies on: 
[Online April 23, 2013] 
4 2 2 4 
(a) | (b) Зүлгэн! 
X У х y 
2,4 4 2 
(c) ту! (4) сэрлээ 
X y x y 
"X 
Ifthe foci ofthe ellipse dE + - -1 coincide with the foci 
b 
x? AM 
of the hyperbola —— — 223 then P2 is equal to 
144 81 25 
[Online May 19, 2012] 
(a) 8 (b) 10 (c) 7 (d) 9 
2 y? 
If the eccentricity of a hyperbola гэн E =1, which 


13 
passes through (k, 2), is Е , then the value of &? is 


[Online May 7, 2012] 


(a) 18 (b) 8 (с) 1 (d) 2 


220. 


221. 


222. 


223. 


The equation of the hyperbola whose foci are 

(—2, 0) and (2, 0) and eccentricity is 2 is given Бу: 
[2011RS] 

(b 3х2-у2-3 

(d —-3324 223 


(a) х2-3у)2-3 
(© -х2-3у2-3 


2 2 
For the Hyperbola os НЕ 1, which of the 
cosa sin“ a 
following remains constant when a varies =? 
(a) abscissae of vertices (b) abscissae of foci 
(c) eccentricity (d) directrix. 


The locus ofa point P (a, В) moving under the condition 


[2007] 


that the line y = ax+ß 15 a tangent to the hyperbola 


2 2 
ын - ын =1 is 
a b 
(a) anellipse 
(c) aparabola 


[2005] 


(b) acircle 
(d) a hyperbola 
2 2 


The foci of the ellipse ae y 


тэ -1 and the hyperbola 


2 2 
Х__У ecl coincide: Then the value of b? 18[2003] 


144 81 25 
(a) 9 (b) 1 (© 5 (d) 7 
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_ Hints & Solutions 


1. @ _Inright ARSQ , sin60° = 5 хов Же 
r 
4. (3) 
EE 
dyes ЕК, 
2 2 
Now equation of POisy -2x -3-0 (0, 0) 
_ МЗ" |040-3| 
05 45 x=3 
VBr_ 3,243 ха 12 => Вайшв(7)-3-46 
2 5 5 5 -- Centre lies on x * y 22 
2. (b) Weknow family of circle be 5, - AS, 20 Letx =k 
Snyz2-k 
х2 + y!-6x4AXAQ) +у2 -4y)20 7 
=> Centre = (k, 2 — k) 
=> (1+A)x? - (1-2)? —6x—4ay =0 440) Also, radius (г) = 2- (2 — K) 
id peg (2-4) 
3 2X 
Centre (— е, n= > ) 
1+), A+1 3 
>k=— 
Centre lies on 2x —3y + 12 = 0, then 2 
б an -12-0-»3 3 зайш ыг 
А+ à+1 2. 2 
Equation of circle (1), Hence, diameter = 3. 
2x? -2y! -6x412y =0 5 0 
: elei v2 4 v2 = 
ээх + у? 43x-6y20 (ii) The given circleis x^ + y^ -2x-4y 4420 
Only (3, 6) satisfy equation (ii). -. Centre of circle (1, 2), r= 1. 
3. (7) ax, + by, +c 
- Eg 236 Ifli ts circle then p < r, where P 7| Ро 
Let P(3cos0, 3sin 0), Q(—3cos0, -38ш0) ше cuts circle then p < r, where 12-33 
3со80-356Ш0-2 -3с080-36Шш0-2 
- 2 5 2 | SUES diese (6 16) 
TN (3соз0 +3вїп 0)? —4| - 5+9sin20 k=7,8,9, 10, 11, 12, 13, 14, 15 
2 2 


aß is max. when sin20= 1 


www.jeebooks.in 


M-164 


(0, 4) 
6. (4) 


(2,0) 


Equation of family of circle 
(x-0y + (y-4y + Ax =0 
Passes through the point (2, 0) then 
4+ 16+2A=0 => X--10 
Hence, the equation of circle 
х + у2– 10х-8у+16=0 
=> (х- 5) +(у– 4) = 25 
Centre (5, 4). 


R= ее of x+ jcoeft of y—constant 


=425+16-16 =5 


Perpendicular distance of 4x + 3y — 8 = 0 from the centre of 
circle 


41649 5 


Hence, 4x + 3y — 8 = 0 can not be tangent to the circle. 


ros ® 


7. — (36)The given equation of circle 10. 


х2-6х+у +8 =0 

(х3) +у2 = 1 40) 

So, centre of circle (1) is С (3, 0) and radius и, = 1. 
And the second equation of circle 

xi-8yt y! * 16- k- 0 (k» 0) 


2 2 2 Р 
х2(у-42-(48| -à 
So, centre of circle (ii) is C. (0, 4) and radius r, = fx 
Two circles touches each other when 
C C,-|r tr| > 5 рау 


Distance between С.(3, 0) and С (0, 4) is 
either Vk «1 or Vk -1| (C,C,=5) 


= RE. Wk -1|=5 


=> k=16 or k=36 

Hence, maximum value of k is 36 

The given equation of circles 
х?—бх+у+8=0 

> (-3+у=1 


1 1 
22 2 — > 
8. (с) Slope of tangent of x? + у? = 1 at (5 5) 


11. 


x+y \/2 = 0, which is perpendicular tox—y+c=0 


1 1 
At 5555) which is tangent of (x — 3)? + у? = 1 


So т=1 > у=х+с 
Now, distance of (3, 0) from y=x+ cis 


c3 =| 

42 

ний с--3847) 

> (ct3p-2 

=> с?+6с+9=2 

e @+6c+7=0 

© 1-4/4-416-4 
Ё-416-4-16-2 


Length of chord of contact 
_ 2LR | 2x4x2 16 
412 482 16-4 20 


Square of length 


64 
of chord of contact = ES 


According to the diagram, 
In APC C, tan a= ER >sina= Es 
did 12 13 
Den жк е А 
m 10. 713 - L 13 
Hence, length of common chord (PQ) = = 


(a) Let centre of circle is C and circle cuts the y-axis at В 
and A. Let mid-point of chord BA is M. 


A 


BT 
(3, 0) 
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- 14. Let centre of required circle is (Л, К). 
CB- | uc? + мв? b) q 0 ) 
^" OO =rt+r [By the diagram] 
2\42 =5=radius of circle 
3° +4 | | | ею 
equation of circle is, 
(x-3)*(y-5y25 N 
(3, 10) satisfies this equation. / 
Although there will be another circle satisfying the same 
conditions that will lie below the x-axis having equation 
Q= «9-5 -5 
12. (b) S =x+y + 5Kx+2y+ K-0 
S,2 xit yt Куч : y 0 
09. т y Т = 
? 2 2 = у +2 =1+h 
Equation of common chord is S, – S,- 0 -12-142-1-12-21 
1 >k=1+2h 
= 4Kx4 ж. =0 40) 
г. 104818 у= 1-2х ,х20 
Equation of the line passing through the intersection 
: : "T 
points P & Q is, 15. (b) LetzeSthen z - — 
4x + 5y-K-0 (ii) aoa шэг | 
Comparing (i) and (iù, Since, z is a complex number and let z =x +іу 
EV) 
АК 1 2К-41 (9+1) — 
—=— = „(ii Then, X +y = byrationalisation 
4 10 -3K n sea С? 
1 2 ; 
= K =— and-2K - 20K * 10 xtiy © D 100) 
10 юу 7 5 
о +1 07-41 
-5 : 
—22К=-10— K= = Then compare both sides 
o? -1 : 
1 -5, 21 . х= — 40) 
УК = то 15 not satisfying equation (3) a^ +1 
-. No value of K exists. y- = (i) 
13. (b) Equation of circle which touches the line y = x at o^ +1 
(1, D)is (x - 1? + (y- 1? *1(y-x)-0 Now squaring and adding equations (1) and (ii) 
This circle passes through (1, — 3) 
2,.3 (02-1? 4a? 
Sh qj m о Е 
(1, -3) (a^-D^ (02 +1) 
16. (a) Let any tangent to circle x*+ y? = 1 is 
xcos0 + ysinü0- 1 
Since, P and Q are the point of intersection on the co- 
(1, D) y=x ordinate axes. 
“.0+16+A(-3-1)=0 1 1 
| = = P=|—,,0|&Q=| 0,—— 
>16+A (-4)=0>A=4 Then с | Q | "3 


Hence, equation of circle will be, 
(х– 1 * (y- 1? + 4y-4x-0 
—xMy-6x-2yt220 


2. Radius = J941—2 2242 


1 1 
2cos0 2sinO 


-. mid-point of PQ be M = | | =(h,k) 
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Hence, the sum of squares of lengths of chords 


5 2 

n 5х6х11 
2201 - xs -64x5-2. -210 
sin0 = — (u) n-l 


2k 
Now squaring and adding equation (1) and (ii) 19. (b As ZAOB=90° 


= + = =4 

h^ k 

2. locus of M is :х2+ y? - 4x?y? 
=> h?+k?=4h?k? 


=> с050 = 25 
2h 40) 


6 


17. (c) Bythe diagram, бас, = |ң -n| 


Let AB diameter and M(A, k) be foot of perpendicular, then 


=й 
My 


Then, equation of AB 


-Л 
| | (у= 0) *——(x- h) 
Equation of common tangent is, k 


8,-5,-0 > Ixth=h"+kh 
Gx + 8y—-20 =0 > 3x *4y - 1070 age nba 
Hence (6, — 2) lies on it. Then, 4 h ‚0 land B| 0, k 


18. (d) Let the chord x + y ^ n cuts the circle x? + ?=16atP 


and Q Length of perpendicular from O on PQ `` AB is the diameter, then 


AB=2R 
n => AB=4R 


2 
12-42 2 h+k? | 
> h k =4R 


Hence, required locus is (х? + у?) = Ag x? y? 


0+0-n 


41-12 


20. (d) Р 
9, 


4 X 2 2 2g,g,* 2ff,=2-DC3) + 2CDC3) = 12 
Then, length ofchord РО= 2,/4 (= =2 181 с +с= 14-2=12 


Since, 2g g, * 2//;= c, + c, 


Thus only possible values of n are 1, 2, 3,4, 5. Hence, circles intersect orthogonally 


EBD 83 


www.jeebooks.in 


Conic Sections M-167 
Area of the quadrilateral PC QC, 23. (b) - Two circles of equal radii intersect each other 
i orthogonally. Then R is mid point of PQ. 
= Azara] (0, 1) 
2 Р 
1 | 
= 2x-nr, =(2)(2) =4 sq, units 
2 S 
21. (c) Condition 1: The centre ofthe two circles are (1, 1) 
and (9, 1). The circles are on opposite sides ofthe line 3 
3x + 4у-А= 0. (0,1) 
Put х= 1, у = 1 in the equation ofline, and PR-O,R- OR 
3(1)+4()-А=0=7-А=0 1 
Now, put x = 9, у = 1 in the equation of line, PR= 2" (0-0) +(1+1)° =1 
СОА -. Distance between centres = 1 + 1 = 2. 
Then, (7—3) 27 +4-А)<0 
=> (A-7)(A-31) <0 24. @ А? 
A єЄ (7,31) 4440) Q(0, 425) 
Condition 2: Perpendicular distance from centre on line = 
radius of circle. 
For x? * y? -2x -2y - 1, 
= » x 
|3+4-А] 51 E 
5 О 
=> |у-7|25 
> А>12огА=—2 ..(ii) Let centre be C(A, k) 
For x? + у?- 18x -2y - 78-0 CQ=CP=r 
|27+4-М., = CO’= CP’ 
5 i (Л — Oy + (К +0)?= СМ? + MP? 
=> А241 огА<21 410) 2+ (kt 2by~ = P +44? 
Intersection of (1), (2) and (3) gives A e [12, 21]. А? + К? + 42 + АБК = 2 + 4а? 
Then, the locus of centre C(A, k) 
22. (c) The equation of circle is, 


A Goh Gy —0 x? + 4b? + 4by = 4a? 
—6x+ 8v— = 
цах Авсан А Hence, the above locus of the centre of circle is а 
2 2. 
=> (х-3)2+(у+4)= (842) parabola. 


C(3,-4), к= 84/2 : . CHA 
| 25. (c) The equation of circle x^ + у? + 4х — бу = 12 can be 
= Length of side ofsquare = ,/2; = 16 written as (x +2)2+ (у—3)2=25 


ic om 
C5, -4) ка (11, -4) Q4. 0) 
QUSE LR 


> P(-5, 4), OS, -1 2) 
R(11,—12), S(11,4) 
— Required distance = OP 


-A(5-0y) + (-4-0)? 7425416 7 V41 


26. 


27. 
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Let P-(1,-1) & Q- (4, 0) 
Equation of tangent at P (1, —1) to the given circle: 
x(1) *yC1) + 2@ + 1)-3(- 1)-12-0 


3х-4у-7-0 440) 
The required circle is tangent to (1) at (1, —1). 
(х= 1 * (y + 19 +4 (3x-4y-7)-0 441) 


Equation (ii) passes through О(4, 0) 
> 334 p]-«21(12-7)202 51410202 4--2 
Equation (2) becomes x? + у? — 8x - 10y + 16-0 


radius = J(—4)? +(5)2 -16 =5 


(d) 


Let the sides of equilateral A inscribed in the circle be a, 


a 
then cos 30° = — 
2r 


: 3 
Then, area ofthe equilateral triangle — E а? 


Уз, к ү _3N3 2 
= Mer) = 4 r 
But it is given that area of equilateral triangle = 274/3 


343 
Then, 274/3 = Зэр 


/2-36-эг-6 


1 та ї 
But E coeff. 2 4 E coeff. 2) 


— constant term = 7? 


(-5)2+ (6)? -c = 36 > с=25 


(a) 


28. 


29. 


AM? = AC? - MC? 
- (a+ c - (a — c = 4ac 


=> AM? = XY?- 4ac 

=> XY- 2 Jac 

Similarly, YZ= 2Vba and XZ- 24/bc 
Then, ХХ = XY + YZ 


=> 24 с = Wac +2Vba 


1 1 1 
= la Wb wt 
(d) Consider the equation of circles as, 
x?+y?— 16x -20y* 164-7? 
ie (x-8)-(y-10y-7? 4) 
and (x—4)?+ (y 7)2= 36 448) 
Both the circles intersect each other at two distinct points. 


Distance between centres 


|= 6| « 5 < |+ 6| 

0-6 «52 re (1,11) 41) 
and|r- 6|» 5—r € (—e,-11)u (1,9) ..(iv) 
From (iii) and (iv), 
гє (L 11) 


Let equation of circle be x? + у? + 2gx + 2fv=0 


As length of intercept on x axis is 1 = 24g? —c 


1 
> 81= 5 


1 
length of intercept on y-axis = 5 EA f° =e 
|. 
= 17-5 
Equation of circle that passes through given points is 


y 
x^ty!-x- 2 -0 


Tangent at (0, 0) is, 
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(x-0) 
(-0)- (2) '(x-0) 


=> 2х+у=0 
Perpendicular distance from B(1, 0) on the tangent to the 
1 


circle = J 


Perpendicular distance from 20 я on the tangent to 


2 
thecircle — 15 


1+2 
м 
um of perpendicular distance Js 7 
(c) Equation of tangent at (1, 7) іо х2= y— 6 is 
2х-у+5=0. 


Now, perpendicular from centre О(-8, —6) to 
2x —y + 5 = 0 should be equal to radius of the circle 


pet 


45 
=> s-400-c =с=95 


(d) Given circle is: 

x? +? + 2x-4y-4=0 

-. its centre 15 (— 1, 2) and radius is 3 units. 
Let A = (x, y) be the centre ofthe circle C 


= /64+36-C 


х-1 
2 7—— =2 > x-5and PE =2 > y=2 


2 
So the centre of C is (5, 2) and its radius is 3 
-. equation of centre C is: 
x?+y?—10x-4y+20=0 
-. The length of the intercept it cuts on the x-axis 


24g? -c 224/25-20 = 245 
(c) Equation ofthe line passing through the points (2, 3) 
and (4, 5) is 


з= (522): 2= х-у+1=0 ... (1) 


Equation of the perpendicular line passing through the 
midpoint(3,4)isxty-7-0 .  . (ii) 


Lines (1) and (2) intersect at the center ofthe circle. So, the 
center of the circle is (3, 4) 


Therefore, the radius is 


JG —x)? +) у) -40-3? «8-4? 242 


units. 


(c) As origin is the only common point to x-axis and 
y-axis, so, origin is the common vertex 

Let the equation of two of parabolas be y? — 4ax and 
х2-4Бу 


Now latus rectum of both parabolas = 3 


3 4a=4b=3=>a=b= 5 


/. Two parabolas are y? = 3x and x? = Зу 
Suppose y = mx + c is the common tangent. 


^y! = 3х 2 (mx + cy = Зх 2 mx? + 2mc -3) x +c? =0 
As, the tangent touches at one point only 

Зо, 52-4ас-0 

—(2mc-3y -4m?c-0 

=> 402с2--9-12тс-4т2 2-0 


c= а= NI 


2 


Зу > x? =3 (mx t c) x! -3mx -3c-0 
Again, b*—4ac=0 
=> 9m? —4 (1) (-3с)=0 


23 


-э9т2--126 00000000 26 (ii) 
Form (1) and (ii) 
Бе аа 
"M= 3 3 (4m 
А -3 
= т ]2m--1-2c 


Hence, y mx *c-—-x— — 


—A4(xty)t320 

(a) Here, equation of tangent on С, at (2, 1) is: 
2х+у-(х+2)-1=0 

Or х+у=3 

Ifit cuts off the chord ofthe circle C, then the equation of 
the chord is: 


х+у=3 
distance ofthe chord from (3, – 2) is: 
3-2-3 
d- -42 
z| 


Also, length ofthe chord is / = 4 


2 
. radius of C,=r= B +d? 


= AQy + (2)? = 46 


35. 


36. 
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(None) 


(Let the equation of circle be 
х?+(у-Ю)?=г? 
It touches x- y= 0 


“tals 
ae 


Equation of circle becomes 


k* : 
x’ + (y-k? = » 4) 
It touches y = 4 — x? as well 
Solving the two equations 
2 


k 
=> 4-у+(у-Ю?= = 


5 


k 
> ly’-y(2k+1)+ Gore 


It will give equal roots .. D=0 


ij {У a) 


=> 2k?+4k-15=0 


=> (2k 


к= -2 +434 

2 
oko -2 + 454 
E р 


Which is not matching with any ofthe option given here. 
(с) Letz-x-*y 


vcn 


On solving, we get: 


37. 


38. 


2x04 2у2-у-1=0 


xy -12y-1220 


(0) Р(4,7). Here,x=4, y=7 
x-y=-3 
PA x PB- PT? 


Also; PT = 4x? «y? —(х-у)” 


=> РТ = Л6+49-9 = 4/56 


=> РТ2= 56 .. РАхРВ= 56 


72 


ас Л” 


240 


Here; cos 0 = 
and Ө = 60? 


„_ 4+25—с? 
=> cos 60° = 7225 
=> 10=29 —c? 
=>c?=19 


> |с= 4/19 


fem s а 
also; 6080-7226 
and Ө = 120° 


к a? +b? -19 
2 2ab 


—a?^-b?-19--ab 
>a>+b?+ab=19 


^ Area = T 2x5 sin 60-« —absin120* =443 


_, 53 abV3 а 


2 4 
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5 
a dct 
Em 2 


=> |аЬ = 6 

. a b?-13 

>a=2,b=3 

Perimeter = Sum ofall sides=2+5+2+3=12 
39. (а) Letz-x-*iy 

=> 2k-ti(yt3)-lx*i(y- 1) 


= б (yy -(24(у-1р 
4x? * 4(y 3) 2x * (y- 1 


=> 
=> 3x12 yl-2y-1- 4? -24y -36 
3x7 + 3y? + 26y + 35 =0 (which is a circle) 


= xy 26 | 35 0 
Хэл t 
TUS S 
169 35 
=> r= ,J0+—-— 
9 3 


40. (b) Given that x? +y?-—5x-—y+5=0 
25 

+ 
4 
=> (x—5/2)?+(y— 1/2? =3/2 


> (x-50y (y-12)?-1/4=0 


on circle |о-|згахчб/3сөь0,19 ШЕК | 


2 


2 
эм во? 357250] Ч ШЕ) 


= : +53 /2 (созО+зтО) 


=> РО?= 


= 14+5\/3/2 (cosQ+sinQ) 
2. Maximum value of PQ? 


-144545/2x42 = 14 «545 


41. (b 


Since cos 20 = 1/7 = 2 cos? 0-1 = 1/7 


42. 


43. 


=> 2cos?0=8/7 
=> с0520= 4/7 


=> cos’ 0 = 


7 
=> cos s2 
47 


Ї 


=? 
2cos? ф-1 


Also, sec? ф-7- 


= cos? $-1 


8 2 
2 cos? ф cos $ 
7 АД 


PP 0 b 4 " 4 8 
r cos Ө + г cos = 
F2 V7 47 44 


Д 
(АК 
€z 


Given, centre of S is O (3, 2) and centre of given circle is 
A(2, —3) and radius is 5. 


ОА = 542 
Also АВ = 5 (·· АВ = radius ofthe given circle) 
Using pythagoras theorem in AOAB 


г= 54/3 


(a) Point of intersection of lines 


41 
x—-y-land2x-*y-3is (52) 


d 


ы 
= _ 3 _ 
Slope of OP = "m ak 
3 3 


1 
Slope of tangent = — "i 


Equation of tangent 


(L-1)P 


44. 


45. 
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(a) 


EF = perpendicular bisector of chord AB 
BG = perpendicular to y-axis 
Here С = centre ofthe circle 
mid-point of chord AB, D = (- 1,3) 
1 Ё 4-2 
slope of AB = 202 --1 
EF LAB 
Slope of EF = 1 
Equation of EF, y—3 = 1(x +1) 
=> у=х+4 ..(1) 


Equation of BG 47. 


y=2 (ii) 

From equations (1) and (ii) 

х--2,у-2 

since C be the point of intersection ofEF and BG, therefore 
centre, С-(-2,2) 

Now coordinates of centre C satisfy the equation 
2х-3у+10=0 


Hence 2x – 3y + 10 = O is the equation of ће diameter 48. 


(a) Intersection point of2x — 3y - 4 = 0 and 
х-2у-3-018(1,2) 


AQ, 3) 


(1, 2) 


Bia, В) 


Let image of A(2, 3) is B(a, B). 
Since, P is the fixed point for given family of lines 
So, PB=PA 


46. 


(a=1)'+ (6-27 =@=17 4 G=2)" 

(a. —1Y - (p-27 21-122 

(x- 1) *(y- 2?- (У 

Compare with 

(ха) *(y-by-r 

Therefore, given locus is a circle with centre (1, 2) and 
radius ./2. 

(а) х -у!-4х-бу-12-0 440) 
Centre, C, = (2, 3) 

Radius, г, = 5 units 

x^- yl 6x + 18y+26=0 (ii) 
Centre, C, — (-3,—9) 

Radius, r, = 8 units 


С,С,- (2 +3)? +(3 +9) =13 units 


rj tr,—-5-8-13 
“C,C =r, +r, 


X 
С) 


Therefore there are three common tangents. 
(a) Letradius ofcircumcircle be 
According to the question, 


r 10 
2 = 5 >r=4 
So equation of required circle is 
(x- 1)2+ (y- 1-16 
— x yl-2x-2y-1420 
(b) Let ‘h’ be the radius of the circle and since circle 
touches y—axis at (0, 2) therefore centre = (h, 2) 


Now, eqn of circle is 
(h+1)°+2?=h? 
=>2h+5=0 
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From the figure, it is clear that AB is the chord along 
x-axis 52. (b C 


3 
7. AB=2(AM)= 2 = 4 43| 3 


4 
49. (a) OP= ind 
Equation of circle 
ОВ 
cos 0 


С =(х-1)2 «(y-1? =1 

Radius of T = | y | 

T touches C externally therefore, 

Distance between the centres = sum of their radii 


= (0-1? «(y-0? -1«|y| 


=> (0-D-63y-a-ppr 
> 1+у?+1-2у=1+у°+2|у| 
2|y|-1-2y 


16 32 


Area = OP B - 
халаан sinOcos0  sin20 


least value sin20 = 1; 0 = 45? 


4 
So, h= =4/2 


=. 1 
sin 45 Ify>0 then 2y=1—2y>y=— 
50. (d) Given that y+ Зх = 0 15 the equation ofa chord ofthe 4 
circle then Ify <0 then -2y = 1 -2y 20-1 (not possible) 
y--3x 440) 1 
(x?) + (3x? -30x =0 B F= 
10x?-30x-0 53. (a) Given circle is x7 + 5? — 16 = 0 
10х(х-3)-0 Eqn of chord say AB of given circle is 
3x+y+5=0. 
x=0, y=0 


Equation of required circle is 
so the equation of the circle is 


(x—3) (x—0)+(y+ 9) (y—0) =0 х2 + y? -16 Ax y 45) -0 


х? 3х +у*+9у=0 > х2 ty? +(3)х+0у+5 -16 =0 440) 
2 + = 
Ci ll Е. 
51. (a) Radius Centre C = 175 2 
CP- 4+1 2 5 = 2 If line AB is the diameter of circle (1), then 
2 2 2 


=, will lie on line AB. 


-3X -4. 
i ( Ч Jes - 
1.6. 2 2 0 


Hence, required eqn of circle is 


х Бу +3х+у+5-16 -0 


> х2 +y? +3х+у-11 = 0 


54. 


55. 


56. 


www.jeebooks.in 


man Е 


(d) Let, x? +y = 16 or x? +y = 42 
radius of circle г, = 4, centre C, (0, 0) 
we have, х2 + y? - 2y = 0 


> x-0?-2y«1)-120o0rx?«(y-1y- 1 
Radius 1, centre C, (0, 1) 

[CC | = 1 

[== 4-1] =3 

СС, < Ir, — ril 


(b) The equations of the circles are 
x? + y? -10x -10y £A 7 0 (1) 
and x? +y? -4x-4y46 =0 ...(2) 
C, = centre of (1) = (5, 5) 
C, = centre of (2) = (2, 2) 


d — distance between centres 


= СС, = 4949 = 4/18 


For exactly two соттоп tangents we have 


Hh бийг, < CC, лэ? 


=> 450-2 —42 «342 < 450— + V2 
=> 450-2 -42 «342 or 342 < 450 — 4.  J2 
=> 450-2 «442 or 242 < 450— X. 


=> 50-1 <32 or8<50-A 
> А> 18 or A < 42 
Required interval is (18, 42) 


@ Y 


The equation of circle is 
x? +y -6х-10у-Р =0...(1) 
(х-3)* +0 -57 = (34- P 


Centre (3, 5) and radius 'r'= 434 - P 
If circle does not touch or intersect the x-axis then radius 
X € y - coordiante of centre C 


or J34-P «5 


57. 


58. 


=>34-P<25 

= Р> 9 0) 

Also if the circle does not touch or intersect x-axis the 
radius r « x-coordinate of centre C. 


ог 434-P «3—34-P«9—P»25 (ii) 
If the point (1, 4) is inside the circle, then its distance 
from centre C « r. 


ог J[G -1? +(5—4)?] < 34 -P 


—5«34-K 
>Р<29 ...(ім) 


Now all the conditions (11), (11) and (iv) are satisfied if 25 
« P « 29 which is required value of P. 


(c) Let the foot of the perpendicular from (0, 0) on the 
variable line 85 =1 is (х> yj) 

а 
Hence, perpendicular distance of the variable line 


2+2=1 from the point О (0, 0) = OA 
a 


,O (0, 0) 
-l | 2 : 
> | L = {ә + i 
1,1 | 
42-23 Г 
1 2,.2 А. ыш 
= 1 1 =x +) (21, у, 0) Е 
—+—— 
а? b? 


=> A= х? +y? Ё 


Jol s d 

a2 b? 4 5 

which is equation of a circle with radius 2. 

Hence (x,, у) i.e., the foot of the perpendicular from the 

point (0, 0) to the variable line 2+2=1 is lies оп а 
а 

circle with radius = 2 

(c) Sincecircle touches x-axis at (3, 0) 

The equation of circle be 
(x—3)°+(y—0)?+ Ay 20 


А (3, 0) 
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As it passes through (1, —2) 


Рих-1,у--2 
=> (1-38-(-2-3(-2)-0 
> 3-4 


equation of circle is 
(x-3Y +y -8=0 
Now, from the options (5, —2) satisfies equation of circle. 
(*) Given information is incomplete in the question. 
(a) Circle: x?+y’-6x+2y=0 400) 
Line: 2x+y=5 41) 
Centre = (3, 1) 
Now, 2 x 3 – 1 = 5, hence centre lies on the given line. 
Therefore line passes through the centre. The given line is 
normal to the circle. 
Thus statement-2 is true, but statement-1 is not true as 
there are infinite circle according to the given conditions. 


< > 
2х+у= 5 


xi y? -6x-8y* (25 – а2)= 0 


Radius= 4-4/9-16-(25-а2) 


= а= +4 
(a) LetA bethe centre of given circle and B be the centre 
ofcircle C. 


D(4, 0) 


63. 


64. 


x? «y? +4х-6у-12=0 
^ А=(-2, 3) andB = (g,f) 
Now, from the figure, we have 


-248 _ 3-1 
2 


1 and =-1 (By mid point formula) 


=> g-4andf--5 

(a) LetC-(x у) 

Now, CA? = СВ? - AB? 

Очи ty = (2а)? 

2ax + ad y! - 4а? 40) 
441) 


> (х 


=> х? 
and x? -2ax + a?+ y? =4а? 
From (i) and (ii), x 0 andy 7 + Ba 


Since point C(x, y) lies above the x-axis and a >0, hence y 


= За 
C= (0, Ва) 
Let the equation of circumcircle be 
x+y? +2ex+2fv+C=0 
Since points А(- a, 0), B(a, 0) and C(0, За) lie on the 
circle, therefore 


a’ —2ga+C=0 .. (iii) 
a’+2ga+C=0 (iv) 
and3a’+ Baf +С =0 AV) 


From (iii), (iv), and (v) 


a 
8 0, с 857 NE 


Hence equation ofthe circumcircle is 


2a 
2:3 2 
x +y - —=у-а = 0 
43 
243 
> syl Xo 2-0 


=> 3х2-3у?- Bay = 3а? 

(d) Point of intersection of two given lines 15 (1, 1). Since 
each of the two given lines contains a diameter of the 
given circle, therefore the point of intersection ofthe two 
given lines is the centre ofthe given circle. 

Hence centre = (1, 1) 
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65. 


66. 


67. 
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. @-Tatll=1 > a=2,5 i) 
and a’-6a+6=1 => a=1,5 41) 
From both (i) and (ii), а= 5 

Now on replacing each of (a? — 7a + 11) and 
(a? — 6a + 6) by 1, the equation of the given circle is 
xby)-2x-2y- D *1-0 

=> (x-1Y*(y-1- B= 1 

=> b=1-[¢-1}+0-1)] 

7 be(-o,l) 

(a) Since, circle touches , the x-axis at (1, 0). So, let centre 
ofthe circle be (1, h) 


Y 


Given that circle passes through the point B (2,3) 
CA- CB 
СА? = CB? 
=> (1-1-«(h-0y-2(1-2«(A-3Y 
W=1+h’+9-6h 


(radius) 


у 


у 


10 
Length ofthe diameter = ES 


(c) Given circles are 
xi y)-8x-2y*1-20 
anda? + y? * 6x 4 8y 0 


Their centres and radius are 


C, (4, П), л = 4/6-4 


С,(—3,—4),г,= (28 55 
Now, CC, = 4494.25 = 474 
сон шин ги иг 


Since, r, - r1 < СС «ru +r, 
-. Number of common tangents = 2 
b) Circle: x?+y’+3x=0 


3 
Centre, B = E o) 


68. 


69. 


3 
Radius = 2 units. 


Line: у= mx 1 
y-intercept of the line = 1 


. A=(0,1) 
Slope of line, cauce 
OB 
> aoe 
СЕ 
2 
= 3т-2=0 


(а) Let P(1, 0) and Q(-1, 0), A(x, у) 
AP BP CP 1 

AQ BQ CQ 2 
—2AP- AQ 

= 4(АР)? = АО? 

- 406-1)? +y ]= (х+ 1? «y? 

=> 4(02+ 1-2) -4y 2 xi 14 2x4 y? 
=> 3x7 + 3y?-8x-2x +4-1=0 

=> 3x + 3y’- 10x 4320 


Given: 


x+1=0 (1) 


-. A lies on the circle given by (1). As В and C also follow 
thesame condition. 
-. Centre ofcircumcircle of AABC = centre of circle given 


5 
Бу(1)- (2.0) | 
(d) Point (1, 2) lies on the circle x?-- y? + 2x + 2y—11 — 0, 
because coordinates of point (1, 2) satisfy the equation 
x +y r2x42y-1120 
Now, xi*y?-4x-6y-21-0 ...() 
x+y’ -2х-2у-11-0 (ii) 
3х+4у+5=0 .. (iii) 
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From (i) and (iii), 


2 
2s 348) m 2 3+5) cm 
4 4 


=> 16х2-9х52-30х-25-64х-72х-120-336-0 
=> 25x°+38x-191 =0 (iv) 
From (ii) and (iii), 


2 
2e +5) ax 3x45) 11-0 
4 4 


=> 16x?+ 9x? + 30x +25 + 32x—24x-—40-176=0 

=> 25x°+38x-191 =0 AV) 

Thus we get the same equation from (ii) and (iii) as we get 
from equation (1) and (iii). Hence the point of intersections 
of (ii) and (iii) will be same as the point of intersections of 
(1) and (iii). Therefore the circle (ii) passing through the 
point of intersection of circle(i) and point (1, 2) also as 
shown in the figure. 


(1,2) 


x+y? + 2xt+ 2y—11=0 


х2--у?-4х-6бу-21-0 


Hence equation(ii) i.e. 


x^ y! o 2x  2y- 11 = 0 is the equation of required circle. 
(b) Given circle whose diametric end points are (1,0) and 
(0,1) will be of smallest radius. Equation of this smallest 
circle is 

(x-1)(x-0) t 0-00 
— xi y)-x-y-20 
(a) Ifthe two circles touch each other and centre (0, 0) of 
х2 + y! = с^ is lies on circle x? + у? = ax then they must 
touch each other internally. 


1)=0 


So, lal =c lal > la| c 
2 2 
(a) Given equation of circle is 
х2 +у? -4х-8у-5-0 
Centre = (2, 4), Radius = /441645 =5 
Given circle is intersecting the line 3x — 4y =m, at two 


distinct points. 
=> length ofperpendicular from centre to the line < radius 


[6-16—m| 
=> — — <5 
5 
=>-25<m+10<25>-35<m<15 


=> [10 +m <25 


73. 
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(a) The given circles are 
S, = x3 o y 3x & Ty * 2p —5=0....(1) 
S,2xhltyM2x42y-p-0 ....(2) 
Equation of common chord PQ is 
$,—-$,-0  [From(i)and(ii)] 
> Г=х+5у+р?+2р 5=0 
— Equation of circle passing through P and О is 
5+ А 1-0 
(х2+у2+3х+7у+ 2p – 5) 
FX (к+5у+р?+2р-5)=0 
Given that it passes through (1, 1), therefore 
(7+2р)+ X (2р+р2+1)=0 
2р-7 
(р+1)? 
which does not exist for p = — 1 
(a) Given that P(1,0), О (- 1,0) 
AP BP CP 1 
and 0 BO GO 3 


Eye 


= 34P- AQ 
Let A = (x, у) then 

34P- AQ > 9 АР?= АО? 
 9(x-1y «9 - (x1? +y? 

=> 9х? - 18х 49-9? = х2 32x 41 y? 
=> &-20x-8y)-8-0 


5 
x grs х+1=0 0) 


7. A lies on the circle given by eq (1). As В and C also 
follow the same condition, they must lie on the same circle. 
-. Centre of circumcircle of A ABC 


5 
= Centre of circle given by (1) = 2, o 
(с) Thegiven circleis x?-- y? 2x - 4y 3-0 


Е iy, 


Centre Cg. TS) = C1 $ -2) 
Let О ( h, К) be the point diametrically opposite to the 
point P(1, 0), 


О(а,В) 


0+k 
2 


2 


1-1 
then 5 =—1 and 


> h--3k--4 
So, Q is (-3, 4) 
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76. (d) Equation of circle whose centre is (A, К) and touch 


the x-axis 


Le(x- Ay! - (y - kh - 0 


(-14) 


(radius of circle = k because circle is tangent to x-axis) 
*- Equation of circle passing through (-1, 1) 


s 1-A +(1- А) =? 
1-12-21-1-42-21-12 
12-23-2К-2-0 
D20 

2 QY-4x 1.(-2k+2) 2 0 


> 4-4(-2k+ 2) 2 0 > 1+2k-2 2 0 > I 


77. (d) Giventhat centre ofcircle be (0, 0) and radius is 3 unit 
Let M(h, k) be the mid point of chord AB where 


гяов-25 


T п 3 
~- ZAOM =— = 3с05— = — 
En 3 . Also OM 3 2 


3 9 

h+k? ==> +k == 

= 2 4 
x ж m 9 

-. Locus of (h, k) 15 X + y “| 


78. (d) On solving we get point of intersection of 
3x-4y-7 20 and 2x-3y -5-0 is (L, 1) which is 


the centre ofthe circle 
Area of circle = nr? = 49g 
-. radius = 7 


~ Equation is (x p^ +(y +1)? =49 
> x +)? -2х42у-47-0 
79. (d) Letthecentre variable circle be (a, В) 


*- It cuts the circle xb y? = р? orthogonally 


^ Using 28182 -2Л7 = С + с) ‚ we get 


2(-a) x 0+ 2(- B)x0=¢,- p? 
= а= р? 


Let equation of circle is x! + y? -2ox — 2By + p? 20 
У ур 
*- It passes through (a, b) 


= а? +b? -2aa - 20b p? =0 
-. Locus of (a, В) is 


2: 2ax + 2by (а? +b? +р2)=0. 


Given that area of one sector 

= 3 x area of another sector 

— Angle at centre by one sector — 3 x angle at centre 
by another sector 

Let one angle be 0 then other = 30 
Clearly 6 + 30 2180 2 Ө = 45° (Linear pair) 
-. Angle between the diameters represented by pair of 
equation 


ax? +2(a +b) xy + ру? = 0 is 45° 


2 
-. Using tan 0 = Se 


we get, tan 45° = 


Ш Wa? +62 +ab 


a+b 


-1 


— (a + by =4(а? +b? ab) 


= a? +b? +2ab = 4a? +46? + 4ab 


— За? +3b* +2ab =0 
(b) Given that 


s=x ty’ +2axt+cy+a=0 


sy =x" юу? Зах +ау-1=0 
Equation of common chord PQ of circles s, and s» is 


given by $1 — 55 =0 


5ах+(с-4)у+а+1= 0 
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Given that 5x + by — a — 0 passes through P and Q 
-. The two equations should represent the same line 


a b a 

а) by с) 

а с-а atl ee e 

1 b —a 
a? +а+1=0 [> D=-3] 
-. Noreal value ofa. 


(b) Letthe equation ofcircle is 


x y! 42gx42fyc 20 sed (1) 
It passes through (a, b) 


nat +2ga+2fb+c=0 


Circle (1) cuts x? + у? = 4 orthogonally 
Two circles intersect orthogonally if2g g, +270 = c, + c, 
2(gx04+fx0)=c-4>5c=4 


-. from (2) a? +b? +26а+2 +4= 0 
-. Locus of centre (-g, -f ) is 


a? +b" 


2ах-25у-4-0 


or 2ax + 2by = а? +b? +4 
(d) Letthe variable circle be 


х2 + у2 42gx4 2fyc 20 (1) 
Since it passes through (p, q) 

& р? g^ 428р-2/(-с-0 ....(2) 
Circle (1) touches x-axis, 

Ес g? -0-0-»С- g? .From(2) 

p Бас +2gp + 2fq+g? -0 ....(3) 


Let the other end of diameter through (p, q) be (h, k), 
then 


h+ p k+q 


3 ==/ 
Putting value of g and f in (3), we get 
23 | 23 eo 
| 2 + =0 
2 “5 2 
=> h? + p? -2hp —4kq =0 
-. locus of (A, К) is 


and 


2 2 
р *q 27) 


x +p —2хр-4уд=0 
2 
>(x- p) -44у 
(d) Two diameters are along 
2х+3у+1= 0 and 3x- y-4=0 


On solving we get centre (1, —1) 


85. 


86. 


87. 


88. 


89. 


Circumference of circle = 2nr = 107 


HPSS; 


Required circle is, (x —1)? +(y+1)* = 52 


ээх + y* -2х+2у-23=0 


(d) Solving y= x and the circle 


x? + y? —2x = 0, we get 


х=0, у=0апа x=l1,y=1 


.. Extremities of diameter ofthe required circle are А (0, 0) 
and B (1, 1). Hence, the equation of circle is 


(x -0)x -D) + (у -0X y —1)=0 


>x +y -x-y=0 
(b) <~ Given two circles intersect at two points 


ES In =y | < С1С, 
>r-3<5>0<r<8 (1) 
and л +n > СС, r+3>5>r>2 .... (2) 
From (1) and 2), 2 <г< 8. 
(d) Area of circle= nr? = 154 = 7 
For centre, solving equation 
2х-3у= 5&3х-4у=7 we get,x=ly=-l 
-. centre - (1,-1) 
Equation of circle, (x -1)? +(у+ ЇР 27 
x? £y? -2х-42у-47 
(c) Given equation of circle x? +y? =1 = (1 
> х?+у?=(у-тх)у? 
= x= mx —2 тху; 
=> x? (1 — т?) + 2mxy = 0. Which represents the pair of 
lines between which the angle is 45°. 


24m? —0 


+2 
г. tan45= + 7 ын 


2 5 


1-т С 1-т 


1-т2= + 2m => m + 2n- 1-20 


2 + ә + 
„224У4+4 _ 28242 2577) 
2 2 
(a) <~ The centre C of circle of radius 3 lies on circle of 
radius 5. Let P(x, y) in the smaller circle. 


we should have 


маво и 


90. 


91. 
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OA < OP < OB 


=> (5-3) < 4x? +y? <5+3 


—4xx? «y? <64 

(b) Letthe required circle be 

xX + y 2gx +2fvt+c=0 

Since it passes through (0, 0) and (1, 0) 
On putting these values, we get 


1 
—c-0andg- => 
Points (0, 0) and (1, 0) lie inside the circlex?-* y? - 9, so 
two circles touch internally 
> cc, r-r, 
. [624 72 22.20. 2,2 3 
ag +f 23-48 tf > +f E 
Squaring both side, we get 


9 1 
>f =д-д=2 лер. 


Hence, the centres of required circle are 


1 E л) ог Цэн 

2 2 
(c) Let ABC bean equilateral triangle, whose median is 
AD. 
In equilateral triangle median is also altitude 
So, AD LBC A 
Given AD = За. 
Let AB = BC=AC=x. 
In ЛАВР, АВ? = AD? + BD”; 
= x°=9a"+ (x7/4) А 

ел 

на = 94? => x? = 12a’. 


In A OBD, OB = OD? + BD? 


2 
- 24, % 
r=(a-ry+ 7 
= 9а? 
=> бағ = 12а? 
=> r-2a 
So equation of circle is x? + y? = 4a’ 


баг+ 2 + За? 


(а) П:у=т (++ 2: [Tangent to у? = 4(x + 1)] 


m 

| 2 

L, :y=m(x+2)+ m. [Tangent to y? - 8(x + 2)] 
2 
m; (x -1)- ym +1= 0 40) 
m (х+2)- ym, +2 = 0 (il) 
1 

ит =-— Enin 


m 


93. 


94. 


95. 


[From (ii)] 
=> 2m? + ym, 4 (x42) = 0 Gi) 
From (i) and (iii), 
х+1 -y 1 "X 
2 y x+2 


(d) Circle passes through А(0, 1) and B(2, 4). So its centre 
18 the point of intersection of perpendicular bisector of AB 
and normal to the parabola at (2, 4). 

Perpendicular bisector of AB; 


5 2 
›-у=-у(%-1)=4х+бу=19 n) 


2 
Equation of normal to the parabola at (2, 4) is, 


1 
у-4- 2 2)>x+4y=18 0) 


_ 53 


16 
E i) and (ii), x = -—, y= — 
rom (i) and (ii), x 5 y 10 


г. Centre ofthe circle is ES 53) 
5 10 


(b) Equation tangent to parabola y? = 4x with slope m be: 
1 
y=mx+— 40) 
т 
- Equation of tangent to x? = 4y with slope m be : 
y = mx am? 43) 


From eq. (i) and (ii), 


1 
—=-m >m=-1 
m 


2. Equation tangent : x +y+1=0 
2 


It is tangent to circle x? + y? = с 


B у? =12x 
a=3 


Let P(at?, 2at) 


EBD 83 


м-181 


96. 


97. 


www.jeebooks.in 


=> N(at?, 0) > M (at^, at) 
ч Equation of QM is y = at 


2 
t 
So, y! = dax = xo 


12 


fa? \ 
> QU ui 


-4 
=> Equation of ON is y= эрс -а?) 


“ QN passes through (o. 4) , then 


„жг Бан 
3 3 3 


Now, МО = за” = : and PN = 2at -2 


(b) 


Distance between the centres 
= СС, 226,8 = 2420-4 = 8. 


© Let 4= (21°, 4t) and В = (212, – 40) 


A Qf, 40) 


B Qf , -Ai) 


For equilateral triangle (ZAOM = 30?) 


4t 1 4t 
tan30° > == t=2W3 
22 B 2 


Агеа - P8052 -24 21924. 


1 
98. (b) Let parabola y? = 8x at point БЭ is (212, 4t) 


-1 
= f=— B 
2 ? 


Parameter of other end of E 
focal chord is 2 ? (2,0) 
So, coordinates of H 
Bis (8, 8) a 

= Equation of tangent at B | 1 | 


is ёу—4(х+8)=0 
=> 2y-x-8 


= х-2у+8=0 
99. (a) Let point P be (2t, 2) and Q be (A, k) 


Using section formula, 


EN 
i-a 2-1 
3 3 
| элү 
Hence, locus is 3k - 2 = ES 
=> 9x°=12y+8 


100. (0.5) Let the coordinates of P= P(£^, f) 


Р(2,1) 


: +t 
Tangent at P(?’, f) is ty = z 


=> 2t=xt+F 
0—2, 0), 00, 0) 
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M-182 
0 1 
A 
l|? Е у= 
Area of AOPO= 2 
ug B 
C 
> |8 (h, К) х-у-3 
1==2 (1>0) E 3 = 
4y= x+ 4is a tangent = hse 
Pis (4,2) . А 
; 103. (d) Equation of tangent on y^ = 4 2x is yt=x+ з? 
Now,y-mx  -m- 2 This is also tangent on circle 
101. (с) у= тх+4 „À |? 
Tangent of у? = 4x is 4 me =l 324=1+P>P=1 
1 is 
> y5zm+ g (ii) Hence, equation is +y =x+V2 >|c|= 2 


102. 


a 
[-/ Equation of tangent ofy? = 4 axis y = mx + = 


From (1) and (ii) 


So, line y= 18 +4 is also tangent to parabola 


x? — 2by, so solve both equations. 


x= ац 2318) 
4 


=> 25-їх-165-0 
=> D-0 
=> 1-4х2х(-165)-0 
=> Ё+32х4Ь=0 
b=- 128, b = 0 (not possible) 
(c) Tangent to the curve y = (x — 2} - 1 at any point (A, k) 


[For tangent] 


- 20+ - 6-218 -2)-1 


5 MEL xh-2x-2h+3 


=> (2h-4)x-y-4h+6-k=0 
Given line, x y -3 =0 
2h-4 4Л-6-44 _ 
1 3 


1 


104. 


(d) Thecircle and parabola will have common tangent at 
Р(1, 2). 


vy 
ЭР 
x 


So, equation of tangent to parabola is, 


4( x+ 1) 
yx (2) = 
Let equation of circle (by family of circles) is 
(xx) *(y-x + AT=0 
—ces(x-1y-(y-2y-A(x-y-t1)20 
*- circles touches x-axis. 


2у=2х+2 > у=х+1 


-. y-coordinate of centre = radius 
> c=x +y + (),—2)х + (-A-Ay+ (A+5)=0 


2 2 
A+4 _ 22| (325) (+5) 
2 2 2 
A? -4+4 
=> 
4 


> 22-84-16=0 > ^=4+4.\/2 


1--5-21-41Х-4-4)1-20 
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> 4445 C^ X 244442 forms bigger circle) 


Hence, centre of circle (242 -2,4-242 ) and radius 


24-242 
^n area = n(4 22} =8n(3 242) 


105. (а) `` y?-16x 
—a-4 
One end of focal chord of the parabola is at (1, 4) 
y — coordinate of focal chord is 2at 
<. 2at=4 


1 
>t=— 
2 


Hence, the required length of focal chord 


2 2 
(re) ын 3 =25 
t 2 


106. (c) The shortest distance between line y= x and parabola 
= the distance LM between line y = x and tangent of 


parabola having slope 1. 
Y 


Let equation of tangent of parabola having slope 1 is, 


a 
у= т(х-2)+ — 
т 


Неге т = 1 апаа = 


Ble 


equation of tangent 15: у= x— 1 


Distance between the line y - x = 0 and y — x + 1 


7 
4 “1-7 


С? +12 Ел 


107. (d) Since (a, b) touches the given ellipse 4x? + y? = 8 


4a? + b?=8 440) 
Equation of tangent on the ellipse at the point A (1, 2) 
18: 
4х+2у=8 >2xt+y=4>y=-2x+4 


But, also equation of tangent at P (a, b) is: 


-4а 8 
4ax + by=8 >y= We p 
Since, tangents are perpendicular to each other. 
-4а -l " 
= 95 B (ii) 
from (1) & (2) we get: 
2 2 


22 
—>а== 134 >a 17 


. (©) To find intersection point of x? + у?= 5 and у? = 4x, 


substitute у?= 4x in x°+ y?- 5, we get 
х2-4х-5-0-232-5Х-х-5-0 
=>х(х+5)—1(х+5)=0 

2.х=1,—5 

Intersection point in 1* quadrant be (1, 2). 


Now, equation of tangent to y? = 4x at (1, 2) is 
ух2-2(х-1)-эу-х-1 


>x-y+1=0 40) 


371. . 
Hence, 44 lies on (1) 


. (c) х?=8у 


PQat, a£) 
0 


| 


Then, equation of tangent at P 
ix 7 y t a£ 

>y=tx-aľ 

Then, slope t = tan Ө 

Now, y = tan 0x — 2 tan?0 

=> cot бу=х- 2 tan Ө 

x — y cot 8+ 2tan Ө 


. (c) Equation ofa tangent to parabola у? = Ax is: 


1 
= mx4— 
y m 


111. 


112. 


113. 
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m ay 


This line is a tangent to xy = 2 


m 
*- Tangent is common for parabola and hyperbola. 


1 > 1 
x mx+— | =2 > mx +—x-2 =0 
m 


1 2 
p=( | 4-т-(-2) -0 
т 


1 
г. Equation of common tangent: у = 75% =2 


=> 2у=—-4=>х+2у+4=0 
@ y --46- a) 


1 
Area = p (4а)(а?) = 2à? 


Since 2a? = 250 >a=5 

(a, b, c, d) 

Normal to y? = 8ax is 

у-тх-4ат-2ат" 40) 

and normal to y? = 4b (x — c) with slope m is 
y7m(x-c)-2bm- bn? —..(i) 

Since, both parabolas have a common normal. 
cm + 2bm + bi? 

=> 4a+2am?=c+2b+ bm? or m=0 

=> (4a-c-2b)- (b -2a) n? 

or (X-axis is common normal always) 


4am + 2am? 


Since, x-axis is a common normal. Hence all the options 
are correct for m — 0. 

(d) Let intersection points be P(x,, у) and О(х,, уу) 
The given equations 


х2-4у (0) 
x—2y 4442 =0 .. (ii) 
Use eqn (1) in eqn (ii) 


114. 


115. 


2 
х-427-44/2-0 
42х2-4х-1642:-0 


x; +x, =242, хх, =-—16, (хх)? ^ 864-72 

Since, points P and Q both satisfy the equations (ii), then 
х \/2. ул 442 -0 

“= у, +442 =0 


E -x)= 42(»4 - y) 9 6 -x? = 2095- y, 


= PQ- x, м)? *(y-»» 


M 2 
- es xy 8 c 


B om Mm. 
alo = 652 eo 


Hence, length of chord = 643, 


(b) Since, vertex and focus of given parabola is (2, 0) and 


-|Х, 


(4, 0) respectively 
y 


O| (2,0) (4, 0) 


, 


M 
Then, equation of parabola is 
(y-0 =4 x2(x-2) 
=> у= 80-16 
Hence, the point (8, 6) does not lie on given parabola. 


(b) Since, the equation of tangent to parabola y? = 4x is 


1 | 
у= тх+ нэ 40) 


The line (1) is also the tangent to circle 

x^ty-6x-0 

Then centre of circle = (3, 0) 

radius of circle = 3 

The perpendicular distance from centre to tangent is equal 
to the radius of circle 
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Conic Sections 


116. 


117. 


Bm+ H 
m = 


2 
зә (3m L) 9(1-т2) 
т 


ы 


l+m 


= 


smni 


1 
Then, from equation (i): y = = +3 


Hence, J3y 2 x43 is one of the required common 


tangent. 
(a) 

y 

А 

В(9, 6) 
С(2, 2f) 
1 О 
X< »x 
46,-4) 


Let the coordinates of C is (22, 20). 
Since, area of AACB 


1 
-2 


8(6-4)-249-4)41(-36-24) 


== [102 — 10/— 60| 


= 5|? — £—6| 


[Here, te (0, 3)] 


. 1 
For maximum area, t= 3 


. 125 . 
Hence, maximum area = Pu -3 m 84. units 


(a) Equation oftnagent at P(16, 16) is given as: 


x—2y+16=0 


118. 


119. 


120. 


M-185 


Y' 

4 
Slope of PC (mj) = 3 
Slope of PB (m,) = 2 

хо ын 
Hence, tang = 221—722 | =| 3 
3 

— tan0-2 


(a) Equation of the chord of contact РО is given by: 
T-0 

or T = yy — 4(x + xj), where (xj, уу) = (- 8, 0) 

г. Equation becomes: х = 8 

& Chord of contact is x = 8 

-. Coordinates of point P and О are (8, 8) and (8, — 8) 
and focus ofthe parabola is F (2, 0) 


-. Area of triangle РОЕ= : x (8—2) x (8-- 8) — 48 sq. units 


(© с--29ш-9ш" 

a-2 

Given (at? – а)? + 4а? = 64 
(a(t? + 1))=8 
2-1-4 

2-3 


t-43 


c =2at (2 +12) = 24/3 (5) 


у ууу 


|с| = 1045 


(с) 


M-186 


121. 


122. 
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Tangent to x? + y? = 4 is 


у=тх+ 241+ т2 
Also, x? = 4y 


х2 = Amx 8 1m? or х2 = Amx - 8/1 m? 


For D=0 
we have; 16 п? + 4.8 12m? =0 


= m+2 12m? =0 


m?- NI + m? 


m!-44 4m? 
m'-4m?^-4-0 


, 45416416 


2 


4442 


2 


=> m-24242 

(c) Minimum distance — perpendicular distance 
Eq" of normal at p(2t?, 4t) 

y--tx 4t 2P 

It passes through C(0, —6) 
£42t43202t--1 


уу} 


m 


2— 


> m 


P Qt, 4t) 


Centre of new circle = P(2C, 4t) = P(2, — 4) 
Radius- РС = (2-0) +(-4+6)? 2242 
`. Equation of circle 18: 


(x-2) (y+4) - (2) 
=> х?+у?—-4х+8у+12=0 


2 
a) £=-i-= 
@ f, : 
4 
t 
2,4 24 


~ 
~ 


Minimum value of tf = 8 


123. 


124. (d) LetP (—at2,2at,),Q(-at7, 2at;) and В (h, k) 


125. 


(b) Let P(h, k) divides 
OQ in the ratio 1 : 3 
Let any point О on x? = 8y is (4t, 217). 


2 

p3f Q(t, 20) 
1 
О 


Then by section formula 


2 
andh-t 


=> k= 


=> 2k=h? 
Required locus of P is x2 = 2y 


By using section formula, we have 


—2at 

besir ке = 

2at, 

E 3 

=> 3k--2at, 

=> O9k?-4a!t?-4a(-h) 

=> 9k?=—4ah 

=> 90=-4 = 9y =—4x 

(c) Given parabolas are 
y? =4x (1) 
х2--32у 40) 


Let m be slope of common tangent 
Equation of tangent of parabola (1) 


a 40) 


т 
Equation oftangent of parabola (2) 

y=mxt 8n? 43) 
(1) and (11) are identical 


—= 8m т -— m= 
ALTERNATIVE METHOD: 


1 
Let tangent to y? = 4x be y = mx + — 


m 
Since this is also tangent to x? = – 32у 
1 
х2 = 32 (mx + 1) 
т 


32 
=> x2+32mx4 0 


m 
Now, D=0 
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м-187 


2 
(32)? -4 (2) =0 
т 
m? ш т : 
сл Rodi 
(a) Equation of parabola, у? = 6x 
3 
22 4x-— 
>y 2 
3 
2. Focus = (2.9) 


Let equation of chord passing through focus be 


401) 


axt+by+c = 0 
Since chord is passing through (3.0) 


3 . 
<. Put x = Б? y = 0 in eqn (1), we get 


277 -0 
2 - 


3 2 
— с= -т4.. 
с ( ) 


45 


distance of chord from origin is un 


| л 


a(0)+b(0) +e 
442 +b? 
Squaring both sides 
2 
5 _ c 
4 a+b? 
4 
= а? +b = 52° 
Putting value of c from (2), we get 


[6 


Va? +b? 


dy a ( 453 
l f ch T 
Slope of chord, d: b (2) + 


(d) The locus of the point of intersection of tangents 
to the parabola y? = 4ax inclined at an angle a to each 
other is 

tan?a. (x + а)? = y? — 4ах 

Given equation of Parabola у? = 4х (a = 1} 

Point of intersection (—2, —1) 

tan?a (-2 + 1? = C13 - 4x 1 x (2) 

=> tana = 9 

=> tana = +3 

= |tana|=3 


128. 


129. 


130. 


131. 


(©) y? = 8x 


We have 

х2 + (8х) = 9 

х2 + 9х-х-9 = 0 

х (х+ 9) – 1 (х +9) = 0 
(x + 9) (x- 1) = 0 
x=-9,1 


for x = 1, y = +2V2x =+2V2 


L, = Length of AB = (2/2 + 24/2)2 + (1-1)? = 442 
L, = Length of latus rectum = 4a = 4 x 2 = 8 
L,<L, 

(b) Let common tangent be 


5 
у= тх+ 45 
т 


Since, perpendicular distance from centre of the circle to 
thecommon tangent is equal to radius ofthe circle, therefore 


45 


m _ [5 
"ESTE 2 
On squaring both the side, we get 
т? (1+ т2)=2 


=> т=+1 


уз +(x +5 ) , both statements are correct as т = =1 


satisfies the given equation of statement-2. 

(b Ме know that point of intersection of the normal to 
the parabola y? — 4ax at the ends of its latus rectum is 
(3a,0) 

Hence required point of intersection = (3, 0) 

(b) Both statements are true and statement-2 is the correct 
explanation of statement-1 


. | а. 
-. The straight line y = тх + — is always a tangent to the 
m 


parabola у? = 4ax for any value of m. 


А : а 2а 
The co-ordinates of point of contact Бэ 28 
т т 


Now, required radius = ОВ = ү9+16 = 425 -5 


488  — — — — — — — — — ОПП 
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2 2 


132. (a) Ellipseis ие =1 


133. 


134. 


3 
Now, equation ofnormal at (2, 3/2) is 
lóx 3y _ 
2 3/2 
=> 8x-2y-13 


16- 


13 
sä 
- y 2 


13 
Let y 2 4x— Л touches a parabola 


y^ = ax. 


We know, a straight line y = mx + c touches a parabola y? 
= 4ax ifa—mc=0 


a gl з) =0 >a=-26 


Hence, required equation of parabola is 

У2=4 (-26)х =- 104 х 

(а) Point P is (4, —2) and РО L x-axis 
So, Q = (4, 2) 


= арс 
= у 2 

1 
So, slope of tangent — 4 
-. Slope of normal = — 4 


(d) Both the given statements are true. 
Statement - 2 is not the correct explanation for 
statement - 1. 


136. 


137. 


(P, д 


Let (22, t) be point on parabola from that line have shortest 
distance. 
(2-141 


42 


г. Distance = 


: x 1 
Distance is minimum when /---40 


Shortest distance — і |o H 1 = 3v2 
J2 4 8 

(b) We know that the locus of perpendicular tangents is 

directrix ie, х=-а;х = –1 

(b) We know that vertex ofa parabola is the mid point 

of focus and the point 


Y 


Y' x-2 


where directrix meets the axis of the parabola. 
Given that focus is O(0, 0) and directrix meets the axis at 
B(2,0) 


-. Vertex ofthe parabola is (222.0) = (1,0) 


138. (b) Given that parabola y? = 8x 


EBD 83 


www.jeebooks.in 


Conic Sections 


139. 


140. 


141. 


We know that the locus of point of intersection of two 


perpendicular tangents to a parabola is its directrix. 
Point must be on the directrix of parabola 

`7 Equation of directrix х+2=0 

=> x=2 

Hence the point is (-2, 0) 

(a) Given that family of parabolas is 


3.2 2 
po edd 
2 


35a A 3) 
yd - x4 
4a 


| " is E E 
-. Vertex of parabola is 44" 16 


To find locus of this vertex, 


-3 4 -35а 
x= = 
qu re Tae 


-3 16y 
jq; ge 


=> а= 


-3 -16у 
лу 35 


=> 64ху= 105 


105 
> ху = РУТ which is the required equation of locus. 


(а) Given P- (1,0), let Q- (h, X) 
Since О lies on y? = 8x 


2. К? - 8h 40) 
Let (a, В) be the midpoint of РО 
h+1 k+0 
ee 
2a-l=h 2В=А 


Putting value of ^ and kin (1) 
(28)? -8(20--1) > В? =4а-2 


=> у2-4х+2=0. 


(d) Equation of circle with centre (0, 3) and radius 2 is 


x? +(у-3)? =4 
Let locus of the centre of the variable circle is (a, p) 
It touches x - axis. 


It's equation is (x — a)? «(y-p-g 


142. 


143. 


144. 


M-189 


b 


Circle touch externally > сүс) =H + 


c. Ja? +(B-3)? 224p 
a? +(В-3)2 2 g? +4+4В 
02+ p? -68+9= 2-4 4p 
= o?-10(p-1/2) 


: 1 
Locus is x? = 0-1) 


Which is equation of parabola. 

(d) Solving equations of parabolas 

y? =4ax and x? = 4ау , we get (0, 0) and ( 4a, 4a) 
Putting in the given equation of line 

2bx + 3cy + 4d = 0, we get 

d=0and2b+3c=0 


= d? +(2b+3c)* =0 
(b) Equation of the normal to a parabola y? = 4bx at point 


(ы? 2) 3: 
y --tyx * 2bt, 4 btj 
Given that, it also passes through (ы? : 2bt; then 


2bt; =—t bis *2bt bt] 


2 2 


2(t — t) =l +1) (65 ti) 


2--t(t tt) ttt ка 


(b) The equation of any tangent to the parabola у? = Зах is 


у= тх+ а 4) 
т 


If (i) is also a tangent to the circle, х2 + у? = 2a? then, 


Заа = 
mym? +1 
т2(1+т?)=2 => (т2+2)(т2-1) =0 > m= +1. 
Putting the value of m in eqn (1), we get 
у= +(x+ 2a). 
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145. (с) Weknow that the locus of the feet of the perpendicular 149. (c) The given ellipse is 
2 2 


draw from foci to any tangent of the ellipse ы -118 xax =1, (a » b) 
a X ux 
b 
theauxiliary circle х + у? =а? i 
E : 2 
7 Auxiliary circle: х? + y^ =4 Length of latus rectum = — 
<. (71, V3) satisfies the given equation. ч 
2 2 2 257 2 3 
20 x! у NE 27 T. -102 2 =5a 40) 
146. (c) Normalto the ellipse + =1 а (85 Pi is a 
a^ b a 
5 
2 2 Now 00) = +7 
ах by 2 342 12 
--- =a°—b 
ae bla А 
р b(t) =1 зе, 
e(a^ —b^) : 
>х-е= -0) | 
а ф"(0) = —2 < 0 = maximum 
*- (0, — 5) lies on equation (i), then 5 11 $8 2 
Mna 715*57471573 
be= e(a? - 5?) 
ын а Since, ф(7) пах. = eccentricity 
p _ 2 
аб =а?е? >b=ae’ > 2 e did" 
a 
Now, b? = a?(1- e?) 
1-6 =е её +е? -1=0 
2 
E S 5a = а? ( J 5a 24 a? -9a 20 
9 9 


ә X 
147. Ellipse: — 4 — = 1, 
(b) Ellip ТЕ 


= а=9 >а? = 8] and 22= 45 


а=4,6=3, с= 416-9 = 47 


E 7 , 0) arethe foci ofgiven ellipse. So for any point P 


ла? +b? 2 81445-2126 


150. (d) 4-4 =2 


on it; PA + РВ = 2а e 
=> РА+ РВ = 2(4) = 8. Now, b? = a? (1- €) 
х? у? 1 3 
148. (a) Ellipse = + —-1 p -4(1 Je =% 
5 4 4 4 
Let a point on ellipse be (5 со80, 2sin0) 2 42 


So, equation Ege] 
4 3 


2 РО? = (4/5 cos0)?  (-4 -2sin0)? 
=> 3x? +4у? =12 440) 
Now, Р(1, В) lies on it 


= 5cos? 0 -- Asin? 0-16 - 16sin0 


- 214 16sin0 —sin? Ө à 
x 5 => 3448" -122p-— 
= 214 64 – (sin0 — 8) = 85 – (sin0—8) 2 


PQt i hen sing = i 
а. So, equation of normal at DU 3) 


ЭРО к = 85—49 = 36. 
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Sessa? =-/4—3 =1 


2. Foci= (+1, 0) 
Now for hyperbola : 
Given: 2а = ү2 >а = ! 
| 42 
с^=а*+Ь° 1 M >b : 
2 V2 
So, equation of hyperbola is 
2 2 
x Y 1 
11 
2 2 


=> 2х2 —2у2 =1 


152. (a) 


- Area ofellipse = nab = t x2x3 = бп 


-. Required area = Area ofellipse 
—4 (Area of triangle OPQ) 


=6л-4[®х2хэ) 
2 


= бт —12 = 6(n—2) sq. units 
153. (a) Eccentricity of ellipse 


4- m ow 
7 1 = = 
18 9 3 


Eccentricity of hyperbola 


154. 


155. 


156. 


4 13 13 
€? y! 9 -В- = Since, the point (е,, e,) is 


on the ellipse 
15x14 3y? =k. 
Then, 15e? + 3e? =k 


ээн) 


=> k-16 
x2 y? 
(a) Let —t—-ba»b 
а b 
4 2 
2b ==> b=— 
V3 43 
Equation of tangent = y = mx + Jam ab 


: | -х 4 
Comparing with =у= E + - 


т = E а?т? +b? = 
6 9 


a’ 4 16 a? 


і > 
36 3 9 36 9 3 9 
=> @=16 > a=+4 


Now, eccentricity of ellipse (е) =,/1 Е 


"T | 4 i 1 Ё 
3х16 1 213 

(d) Let Pbe(x,,y,). 

So, equation ofnormal at P is 


1 
-—-,0 
It passes through | 342 | 


-1 1 1 
—=—— x =— 


242 27 
So, уул E (as P lies in I* quadrant) 


(b) 2ae - 6 and 28245 
е 


=> ae-3 44) 


157. 


158. 
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апд —6 see" ağ 

2 6 
- 08-18 [From (i) and (ii)] 
=> bP-g-ge-l18-9-9 


2 
2 2 
Latus rectum = эг 226 = 3.7 
а 


342 
3x44y -12/2 
= 4y--3x41242 
— у=-1х+3}2 


Now, condition of tangency, c? = а?т? + b? 


9 29 
18=а2.2_+9 а2.2--9 
Tdi 46 


> а2-16-»а-4 


Eccentricity € 2 Л 9 N7 
ccentricity E 16^ 4 


МЕ №. 


4 


Focus are (+V7,0) 


Distance between foci of ellipse = 24/7 


1 
(a) Slope of tangent on the line 2x + y = at point Pis = 


Given ellipse is, 

32 2 
344-127 -3*—m3 =l 
x? +47? 22 By 


Let point P(2cos Ө, ./3 sin Ө) 


equation of tangent on the ellipse, at P is, 


= созӨ+-—зїпӨ -1 


V3 
> т,=- = cot 0 
"7 both the tangents are parallel > E zt 
=> tan0-- 3 =0=л | отӨ=2л 5 
Саве-1:0- T hen point P E and РО= 55 


"E 


159. 


5л 
Саѕе-2: 0 = EX then tangent does not pass through 


Q(4.4). 
(a) Let the equation of ellipse : 


Given that length of minor axis is 4 i.e. a = 4. 
Also given be = 2 


q-BP(1-8)24-P-4—b-242 


2 2 


Hence, equation ofellipse will be - t rs -1 


ч-(47,2)вайвНев this equation. 
ellipse passes through ( 4/2 , 2). 


х^ у? 2). 
(a) Equation of tangent to + pa =1 at | 3, 75) 15, 
a 


160. 
zu 27 
2 22 
But given equation of tangent is, x – 2y = 12 
" Е | 
зо 252 (-2) 12 (On comparing) 
9x12 
= а2=3 х 12 апар? = Gm 
—a-6andb- 345 
2 
Therefore, latus rectum = 2A = С“ =9 
а 6 
ax? 5у? 
161. (4) 322+ 5у2= 32 =1 
© 4 32 32 


Tangent on the ellipse at P is 
32x 50)» _ 


+ 1225 + 3y 
32 32 16 16 


16 
*. co-ordinates of О will be (£o) 
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162. 


163. 


164. 


32 32у 32 32 


Now, normal at P is 32) 5(2) 3 


4 
-. co-ordinates of В will be [40] 


1 
Hence, area of APQR = zP ОХРК) 


1 [i36 [i36 _ 68 
2N 9 N25 15 


(d) Let tangent to parabola at point | 


1 
y=mx+— 


1 
and tangent to ellipse is, у = тх+, jm? + 3 


5 


Now, condition for common tangency, 


=> l6m*-8m-1-0—7 = 


(b) Given that focus is (0,53) —|b|»|a| 


Let b> а> 0 and foci is (0, + be) 
< @= b- be> №е2= b- ge 


be= Jp? „2 —b-a-T5 
225-2а-10-»5-а-5 
From (1) and (ii) 

b+a=15 

On solving (ii) and (iii), we get 
=>b=10,a=5 


2 
a 


Now, length of latus rectum = —— = 


b 


2 —8+-/64+64 


2(16) 


10 — 


(a) >> AS’BS is right angled triangle, then 


(Slope of BS) x (Slope of BS’) = —1 


Am? | 2т 


50 _ 


1 
is 


M-193 


| BS E 


b 
x— =-] >b = де? 40) 
—ae ae 


Since, area of AS’BS= 8 


1 
> s -2ae-b 28 = p-8 41) 
From eq" (i) 
а?е?= 8 
2 


Also, e = 1- — 
a 


> а?е?= а? ? 5 8 = а 8 = а? = 16 


| 2b? _2(8) 
Hence, required length oflatus rectum = — = "x 
a 


— 4 units 


. (c) Given the equation of ellipse, 


Sw (42 сов0, sin Ө) 
М. Р 


V2 cos0 x 
2 


P v2 ,0 maoo) 
соѕӨ ѕіп Ө 


Let mid point be (A, К) 
1 
- эг 
47 cos 25110 
As соѕ20 + 51120 = 1 


+ ysin0 =] 


—h 
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1 1 
+= ge м1 
2h^ 4k 4 a 
L Я 1 > а= - 
OCUS is X8 ay 1 4 
-. from eq. (iii) we get; 
166. (а) A-((a,bD) eRxR:ja-S|«L|b-5j|«1) 2 8-1 
-5,- -5- её=1——=1——=— 
Їсїа-5,-х,0-5-у P 9 9 
Set A contains all points inside | x |« L| y |« 1 
> e=- 
B= {(ab)E RXR: 4a -6 +9(В-5)? <36 3 
Set B contains all points inside or on 168. (c) Centre at (0, 0) 
2 2 
E 22 ug m 
GHD VY _, 2 2 ! 
9 4 
at point (4, -1) 
16 1 
gt. 
a^ b 
> 1602 + а? =b i) 
at point (—2, 2) 
4 4 
—+—=1 
a? b? 
=> 402+ 4а? -gq 48) 


=> 1652 +а? = 4a? Ap? 
From equations (1) and (ii) 


(+1,+1) lies inside the ellipse. 


Wace МЕ А > 3а2=125? => а? = 4b* 
167. (d) Let for ellipse coordinates of focus and vertex are 12-а2(1-62) 
ae, 0) and (a, 0) respectively. 
( ) (a, 0) resp у. А КЕР 3 N 48 
-. Distance between focus and vertex = a(l — е) = — 94 = 
_ en) 169 @ с-3/5824с-6-э2-3 
M 
3 = а? (1-67) 
Б => b-25(1-9/25) 
> à «5 - 3a = а?е? 440) 
2 
Length of latus rectum = — = 4 
a 

> b=2a ..(ii) - 

p 

e=1-— 

т: 
> е?=1- xi (from (1) 

2 э b-4 
= аг. 2 (10) -. areaofrequired quadrilateral 


Substituting the value of e? in eq. (i) we get; цас оны 
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170. (c) Equation of tangent to ellipse = 2а2е= 2= а? (1-е?) 
>2е=1-е? => (е+ 1)2=2 >e 3 
X cos0--—-sinO =1 . ( ) . 42 1 
427 V3 173. (a) Given equation of ellipse can be written as 
Area bounded by line and co-ordinate axis x2 у? 
—+=—=1 
1427 43. 9 сай 
2 со80 80 820 = а1-6,52-2 
А = will be minimum when sin 20=1 Now, equation of any variable tangent is 


Amin = 9 y -mxtNa^m? +b? (i) 


171. (b) The end point of latus rectum of ellipse where m is slope ofthe tangent 


x 2 . . ( pg So, equation of perpendicular line drawn from centre to 
* 4” =1 in first quadrant is | ae, — | and the tangent : 
n р n q | ба ) 5 tangent 1s 
— -xX T4 
at this point intersects x-axis at (*. o) and y-axis at (0, a). уе т » 
e 
Eliminating m, we get 
2 2 
: : х у 
The given ellipse is т (x4 gy + 2х2 у?) зах +ь?у? 
d d es 
Then а = 9, Б = 5 Э ГЭ 22,22 
n > (x +y yY =a x -b^y 
> e=, 1- 9 - 3 
> (x? yy = 6х2 4 2y? 


2. End point of latus rectum in first quadrant is L (2, 5/3) 
174. (b) Let point A (a, 0) is on x-axis and B (0, 5) is on 
¥ 


. ‚ 2 : 
Equation of tangent at L is - + = 1 JFAXIS: 


[^ It meets x-axis at A (9/2, 0) and y-axis at B (0, 3)] Y 


Area of AOAB во 
22 4 


A(a, 0) X 


Let P (Л, k) divides AB in the ratio 1 : 2. 
So, by section formula 


p- X040) а 
1-2 3 
_ 2(6)+10) _ 2b 
By symmetry area of quadrilateral k= 3 Tg 
27 : 3k 
ААА SAK =27 sq. units. >а=3й and 6 = v 
2 2 
172. (b) Focus of an ellipse is given as (+ ae, 0) Now, a^ «b^ = P 


Distance between them = 2ae 175: 
> 9 + =? 
b? 4 
According to the question, 2ae = — 
a 
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йн д2 
+ 
5 0) 
3 3 
2 
Nowe- (1 RM 1.03 


175. 


176. 


а) Let —+ 
(a) uo 


x 
9 42 


Thus, required locus of P is an ellipse with eccentricity 


л 


7 


х2 y 
p2 


Given that Е В and F,B are perpendicular to each other. 
Slope of F,B x slope of F,B = - 1 


ea ea 


No common tangents for these two circles. 
(a) From the given equation of ellipse, we have 
9 
16 


a=4,b=3,e=,/l 


=1 be the equation of ellipse. 


177. 


178. 


Now, radius of this circle = a? = 16 


=> Focii= (+ V7, 0) 
Now equation of circle is 
(х —0)? + (v—3)?= 16 
х2-у2-бу-7-0 
(c) Given ellipse is 4x? + 9? =36 
2 2 
x^ y 
——+=——=1 
794 
Normal at the point is parallel to the line 
4x—-2y-5-0 
Slope ofnormal = 2 


Slope of tangent — a 


2 2 


Point of contact to ellipse 5 Fe 
a^ b 


ae a^m b 
and line is 5 
NEN +b? NEN +b? 


Now, à? 29, 52-4 


(c) Given equations of ellipses 


ЕИ dm 
Eg 


Also, given e, хе, = 


1 [16-521 


x 
ЯВ 4 


16-b? =12 
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2— 
=> b=4 | | = ИЯ ар E 
-. Length of minor axis of 
=2Ь= = 1 
E,-2b-2x2-4 If x= VZ, yo and x= 42, y Sr 
179. (d) x2=8y 40) 2 
2 : 1 1 
S n. T -. Points are (ya, x : (vz "T 
3 +y =1 41) J2 42. 
From (i) and (ii), > 
1 1 2 
nnnm 
E: TERE 
3 3 
When y = 3, then x? = — 24, which is not possible. ? 2 
y x wi p - (2) +20) = /2+8 = 410 
42 
1 246 
When йе шее 3 2 2 
х 
181. (d) Let the equation of ellipse be — + a =1 
Point of intersection are a^ b 
Given it passes through (-3, 1) so 
246 1 246 1 9 1 
> and y ЕЭ tS E 1 40) 
3 3 3 3 а2 р? 
Required equation of the line, Also, we know that 
yel = 3y-1=0 b? =a° (1-е?) =a? (1-2/5) | 
3 => 5b? = 3a? .. (il) 
2 2 21 T „_ 32 2 - 32 
180. (d) Any tangent on an ellipse — + 2 - lis given by Solving (i) and (ii) we get a^ = gee m 
a 


So, the equation of the ellipse is 


у= mxtNa m? +b? 3х? + 5y* = 32 


Here a=2,b=1 182. (a) The given equation of ellipse is 
2 2 
1-0 1 SPP P 
m-——o-—— = 
-2 2 4 1 


So, А = (2, 0) and B- (0, 1) 


1 If PQRS is Фе rectangle in which it is inscribed, then 
c= 4-1 +? = P=(2,1). 
2 ^ 
2 2 
1 Let — + — = 1 be the ellipse circumscribing 
So, y=—5x4v2 a p 
therectangle PORS. 


For ellipse : =+% 21 
4 1 
1 
We put у=-5х+42 
x? X 2 
5 ( 3] =1 
( x? с \ 
2 E C) FCRC EE 
2 


T 4 Then it passed through P (2,1) 
2 = 
=> х2+242х+2= 0 РЕСЕ oa cd 
a de 


or x? -242x 4220 
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Also, given that, it passes through (4, 0) We know that e? =1-b2/a? =1- e? 
^ 10 рза? -16 Шин! 
7 —2e =], e= Es 
> р2=4/3 [putting à? = 16 in eq? (i)] STS A 
The required equation of ellipse is x + QE -1 i 27 i Яа 
Ч Ч р 6 43 186. (b) Given that e = Г Directrix , х = is 
or х2 + 12у2 =16 i 
a хаз4х--2013-2/-1-43 
183. (a) Perpendicular distance of directrix x = +— from 2 4 
M Equation of ellipse is 
focus (+ae,0) 2 2 
Ў 2153344212 
4 3 


187. (c) General tangent to hyperbola in slope form is 


y= mx +100m? — 64 


and the general tangent to the circle in slope form is 


у= тх+6б 1+ т? 
For common tangent, 


36(1+ m?) =100т? — 64 


100 = 64m? 2 т? 100 
64 
28246114 100) 164x36 369 
64 4 
-. Semi major axis = 8/3 = 4c? =369 
184. (a) Given that distance between foci is 188. (a) “| The equation of hyperbola 18 
2ае = 6 => ae =3and length ofminor axis is 2b = 8 > x2 у? 
a a, | 
b=4 a p 
we know that b? = а? (1-е?) " Equation of hyperbola passes through (3, 3) 
=> 16 =a? —а?е? =a? 21649225 >а=5 ЕИ е в) 
3 3 a b 9 m 
^ e= m 2 Equation ofnormal at point (3, 3) is : 
185. (a) Given that ZFBF =90° T RUNE = 
=> ЕВ? +F B’ = FF? =a 
2 2 
ES [Vee +52 «peg +52] = Qaey `7 It passes through (9, 0) 
IR. ee 
11 
ao P 
E m = ГЭЭ 41) 
From equations (1) and (ii), 
ds? 29 


2 
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2 
тү OMS 2 _ DO 
* Eccentricity = e, then е Зи. -3 


2 (a2, ej-(3. 3) 


2 2 
189. (d) Equation of ellipse 18 a s -1 
p 
Then, е, l-> 
25 
2 у? 
The equation of hyperbola, "rd LI 
2 
Then, e, = 1-2- 
16 
ее =1 
р? p 
2 
5 (ее) =1>|1-— |} 1+— |=1 
«агаа -2 [+] 
b b d 


190. 


14 -1 
l6 25 25x16 


4 
> А p Д 02 p =9 
16-25 25-16 


9 4 
EON m 

25 5 
And, @ = 1222 
nd, 9r =4 164 


Distance between focii of ellipse 
2(5)(г\) =8 

Distance between focii of hyperbola 
=В = 2ae, = 2(4)(e,) =10 


/. (a, В) = (8, 10) 
(а) The tangent to the hyperbola at the point (x, y,) is, 


a= 2ae 


xx, —2yy, -4=0 
The given equation of tangent is 
2х-у=0 

E. 


2yi 


=2 


>x% =4y, 41) 


Since, point (x,, уу) lie on hyperbola. 


191. 


192. 


193. 


M-199 
2 2 
ке ей =0 (ii) 
On solving eqs. (i) and (ii) 
2 32 
2 2 
=— м =— 
Л pa 7 
32 2 
2 2 
м +5 =—+5х-=6 
1 Л 7 7 
2 2 
(d) Hyperbola : Ž 7 =1 >а=\1 +0057 Ө 
10 10cos*0 
2 2 
: x У 
and Ellipse : +—=1 
p 5cos0 5 


=> e, = J1- cos? Ө = sin0 


According to the question, e, — Убе, 


2 
=> 1+соз^ 0 = 5sin? 0 => cs 0-2 


Now length of latus rectum of ellipse 


4-5 
345 3 


2a? 10со “Ө 20 


b 45 


саг 
(b) Let the hyperbola is 7 — y -1 
а 


If a hyperbola passes through vertices at (+ 6, 0), then 
a=6 

As hyperbola passes through the point P(10, 16) 
100 256 


— -4 =] > b=144 
36 p 
x? y? 
Required hyperbola is — —-—— =1 
a " 36 144 
36x 144 
Equation ofnormal is SM ЛЕУ a6 pM 
10 16 
At P(10, 16) normal is 
36x MY авхад 
10 16 
2x+5y=100. 


3 
12x is y=mx+4 
m 


(c) Equation of tangent to у? 


Equation of tangent to 


2 2 
x 7 


ХУ =l isy=mx pfp 
px у=тх em? -g 


"7 parabola and hyperbola have common tangent. 


M-200 


194. 


195. 
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ио =т-8 
Put т? = и 
12-8и-9-0-» 
=> (utl)(u-9)-0 
"u-7m2z0-u-m-9-m-rt3à 


equation of tangent is у = 3x + 1 
or y--3x-1 


1 
intersection point is Р EU : 


b? 8 
аа 1+ =е= Жү —e-3 
foci (+3, 0) 

S S 
ЄЗ, 0) [о (3,0) 
3 

id 
SP ^*3 10 5 
SP 4, 1 8 4 
3 


(a) Given curves, у? = 16x and xy =— 4 
Equation of tangent to the given parabola; 


4 
у=тх+ — 
т 


This is common tangent. 


4 
So, put y= mx + = in xy 7—4. 


4 
(me +40 — nie РБЕ vau 
m m 


16 
D-0— 55 =16т т= 1=т= 1 


equation of common tangent is у= х + 4 
(c) > directrix ofa hyperbola is, 


5x= 4V5 12223 4 


43 78-48 


i—9utu-9-0 


x2 у? 
Now, hyperbola 2 p = | passes throug (4, -З43) 
а 


16 12 


tax git? 


-1 


2 
414 3 2 2 а 
э 1! 5 IL 4-3=(e у=) 


e*-1 
2 
= 4(4е? - 7) = (e? (5 


= Де 24e? 435-0 
2 2 


196. (d) 16x? 3-144 = Lam 


197. 


16 
Then focus is S’ (~ae, 0) 


S' 
(-3, 0) (3, 0) 
-9 
= 
5 
2 
i.a 06 25 шэг h42 
1 26- + 
a=3,b=4>e +9 9 E 
А 5 
. the focus 5 = и = (-5,0) 
x? y? = 


(c) Since, Ix +my+n=0 is anormal to 22 => = 


А а? b? (a? + 52) 
en - 
? m п? 


but it is given that mx— y+ 74/3 is normal to hyperbola 


ry 
24 18 

24 18 (244188 2 
th = = 
Sar (0 (тз)? 45 
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Conic Sections 


198. (c) Let equation of hyperbola be 


2 2 
Y E 
2 4a (i 
а? b? (i) 
b2 
e=, 1 +— P-g(e-1 
ин 2 —b-a(e-l 
а 
e=2> b =30 (i) 
Equation (1) passes through (4, 6), 
26 _36_, _ 
2 Ы 0) 
On solving (1) and (11), we get 
а =4, 2= 12 
x? y? 
Now equation of hyperbola is ат = 


Now equation of tangent to the hyperbola at (4, 6) is 


4x 6y 
4 12 
199. (d) Let the points are, 
A(2, 0), A'(—2, 0) and 5(-3, 0) 
=> Centre ofhyperbola is O(0, 0) 
AA'=2a>4=2a>a=2 
Distance between the centre and foci is ae. 


3 
OS = ae 3=2e>e= 5 


а2=9-4= 5 


2 2 
= Equation of hyperbola is 2 = 21 440) 


1 cd 
2 


1 —2x-y-2 


> Б№= а (е? 


1) = ае? 


(6, 552) does not satisfy eq (1). 
(6, 5V2 ) does not lie on this hyperbola. 
200. (a) ~. Conjugate axis = 5 
2b=5 
Distance between foci =13 
2ae= 13 
Then, 22 = а? (е – 1) 
=> a=36 
a=6 
13 13 
a= ~~ >e ту 
| х2 у? 
201. (b) Letthe ellipse be zr -1 


257 
Then, — =8, 2ae- b’ and р? = а?(1 — е?) 
а 


202. 


203. 


204. 


M-201 


=> a-8,b-32 
Then, the equation of the ellipse 


Hence, the point (443 24/2 ) lies on the ellipse. 


(a) Given, the equation ofline, 
x-y=2>y=x-2 

its slope= m= 1 
Equation of hyperbola is: 


2 2 
х у 


5 4 
The equation of tangent to the hyperbola is, 


-1-»а2-5,12-4 


=х®\/5—4 


(b) Since, r z +1, then there are two cases, when r> 1 


у=х+1 


2 2 
х y : 
—— +—— = | (Ellipse 
r-l r+l ened 


Then, 


(7-1) 
~ (r+) 


(r—1)=(r+ 1) (1-е?) ә 1 -e? 


(r-l)_ 2 
(+0 (+1 


2 
> TU 


When 0 <r < 1, then 


> e= 


———=-1 (Hyperbola) 
" 


us Е 2r 
(7-1) (r+!) 


(-9-1149(6-1)-эс2-1 


r+l 
(а) -. а2 = соѕ2 Ө, b? = sin?0 
ап4е> 2 > e> 4 > 1+Ь?/а?>4 
=> 1+1а120>4 


=> e= 


пл 
2 AE, Rie 
=> 5ес0>4=50 є БЭ 


Latus rectum, 


205. 


206. 
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2b? 2sin? 
ІВ = B I Кобы соз Ө) 
а со$Ө 
d(LR) 


тл 
26 = 2(ѕес Ө {ап 0 + sin 0)» 0 VO (2.4) 


min (LR) 2{ se : cos z) = 42 


т 
max (LR) tends to infinity as 0 5 


Hence, length oflatus rectum lies in the interval (3, oo) 


(d) 


Consider equation of hyperbola 


2 2 
х 
тэн 
2^ b 
(4, 2) lies on hyperbola 
lé 4 
4 p 
4 
ie 
229 3 
12 
Since, eccentricity = 4/1 + — 
4 
H еа з Ls 2 
ence, eccentricity 1+2 = 1+= = 
4 VN 3 45 
x? y? 
(d) Here equation of hyperbola is F - 36 -1 
Now, РО is the chord of contant 
| ‚ х(0)_у(3) 
Equat ЇР : — -= =l 
quation of PQ is 9 36 
= y--12 
Y 
x^ oy 
9 36 
(0, 3) 
XxX’ X 
Q 
R 
ү! 


207. 


208. 


Area of APQT -7XTR xPQ 
Р-(345,-12) г. TR=3+12=15, 


Area of APQT - : x15x 64/5 = 4545 sq. units 


(a) Here, lines are: 


J2x — y +4V2k =0 


=> V2x+ 442k =y (i) 
and V2kx + ky – 44/2 20 (ii) 


Put the value of y from (i) in (ii) we get; 


> ээк + 442 (I? -1)=0 


2 
ВОН) 
k 


2 2 

"a B -1 
(5 | 4 

-. length of transverse axis 

2а=2х 442 = 842 


Hence, the locus is a hyperbola with length of its transverse 
axis equal to 8/2 


Е) 
P C 


^ 


2 2 
. : X 
(© Equation of hyperbola is 2 у= 1 


fociis (+2, 0) > ae = +2 > а2е2= 4 
Since b? = a2 (е2 1) 
b? =a? e? а? «a2 +b?2=4 440) 


Hyperbola passes through (-/2,-/3) 


-1 (ii) 


[from (1)] 


=>b*+b*-12=0 


=> b?=3 
b)--4 (Not possible) 
For b? =3 
2 d 
=а2=1 .. ХУ _1 
1 3 


У у 


Equation of tangent is a 3 1 


Clearly (2/2 , 343 ) satisfies it. 
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-203 


209. (d) Here, ix -2y -3t- 0 & x-2ty - 3-0 
On solving, we get; 


& _ 3 302 +3 
оо Ра р 
Putt = tan 0 
x=—3sec20 & 2у= 3 (-tan 20) 
ѕес220 — tan?20 = 1 
x) у? 
=> 9 94. 
ан. represents a hyperbola 
=9 & b°=9/4 
(9/4 1 45 
МТ.А.)= 6; 8-14 B 14-56 5 


2 


210. (а) = and 2b = 7 Que) 


> 4b? =а2е? > 4a? (e? -1)-а е? 
2 
» 3e? 4 >е 
43 
x2 у? 
211. tnr шэн 
© 12^ 16 
121 
2 е.а, 2 
e l6 2 


Foci (0, 2) & (0, — 2) 
So, transverse axis of hyperbola = 2b =4 > b=2 
&a@=17(e-1) 


It's equation i 2 1 
5 equation 1$ —— — —— 
q 5 4 


The point (5, 24/3 ) does not satisfy the above equation. 


212. (a) 5(5,0) is focus > ae = 5 (focus) 


(a) 
a 9 |. . 

==? (directrix) ^ ——— (b) 

(a) & (b) 4? -9 


5 
(а) (973 

Б = а2 (е2 1) = 2 = 16 
а? 2=9-16=-7 


213. (c) Equation of hyperbola is 


Its Foci = (-413,0) 


13 
е=—— 
2 
Ife, be the eccentricity ofthe ellipse, then 
UU sja 
17720018 8 
Equation of ellipse is 
x? y? 
a^ b 


Since ellipse passes through the foci (+./13 , 0) of the 
hyperbola, therefore 


=13 


Now va? - b? зав, 
513-142-1 

== 

Hence, equation of ellipse is 


2 2 
X Y. 
13 12 
(i3 V3) 
Now putting the coordinate of the point (2. "3 in 
the equation ofthe ellipse, we get 
13 3 
+ = 
4x13 4x12 
A ai hich is not t 
> 4*jg |: which is not true, 
(13-13) 
Hence the point Ua 5° 2] does not lie on the ellipse. 
214. (a) 
[ р?) 
ae,— 
Г) uy 
7а) : 


215. 
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(5,2) 
epu dn 
L- (2535 2 


Equation of tangent at (хү, уу) is 
хм yy 


TL. =] 


a? p? 


5 
Here x, = 3, y, = 3 


шо|ь 


x-intercept of the tangent, ОА = 


y-intercept of the tangent, OB = —2 


16 20 
ОВ? ec 
9 9 
(d) Let the coordinate at point of intersection of 


normals at P and О be (A, k) 


OA? 


Since, equation of normals to the hyperbola 
2 2 2 2 
x | : b 
5-5 -1 At point (хү, yı) is DI, y 2 etp 
a^ b x я 
x 2 


therefore equation of normal to the hyperbola 32 = 52 


= ] at point Р (3 secO , 2 tanO) is 


2 2 
3^x | 2^y 232422 
3вёс0  2tanO 
> 3xcos0 + 2ycoto = 32 +22 41) 


2 2 
Similarly, Equation of normal to the hyperbola 3 - РЯ 


at point Q (3 sec ф, 2 1апф) is 


3?х | 22у 2 4 22 
Зѕесф | 2{апф к 
> 3хсозф+2усоїф 2 32 +22 42) 


. т т 
Given Ө+ф= 2 ф= 2 Ө and these passes through 


(h, k) 
-. From eq. (2) 


216. 


3xcos( 5 o) СЕ o) =32 +2? 


2ktan@ = 32 +22 (3) 


=> |3hsin0 


and |3hcos0+2kcot@ = 32 +22 (A) 


Comparing equation (3) & (4), we get 
3hcos0--2kcotO0 = 3hsin0 + 2ktan0 
3hcos0 —3AhsinO = 2ktan0 -2k cotO 
3h(cos0 – ѕіп Ө) = 2k(tan Ө —cot 0) 


(sin Ө — cos 8)(sin Ө + соѕ0) 


3h Ө —sinO 2k 
(5080-0889) sin 0cos Ө 
—2k(sin Ө + cos Ө) 
or, 3h : 445) 
sin 0cos0 


Now, putting the value of equation (5) in eq. (3) 


arenes Ok tan 8 =32 +22 
Я 0соз0 

> 2kjaf0—2k--2kiafíg = 13 

2k = 13 k= ээ 

= > 2 


Hence, ordinate of point of intersection of normals at P 


MESE 
and Q is ro 
(a) х2-6у-0 40) 
2х2-4у7-9 (ii) 
Consider the line, 

3 - 
х-у= 5 418) 


On solving (1) and (iii), we get only 


|ә 


х=3,у= 


3s | 2224 
Непсе Ё 2) is the point of contact of сопіс (1), and 
line (iii) 


3 
On solving (ii) and (iii), we get onlyx 73, y = 5 
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Conic Sections M-205 
3). А -— 2 
Hence | 3, — | is also the point of contact of conic (ii) and Эр b 
2 eccentricity = e = ,J1— 16 
line (iii). 
Hence line (iii) is the common tangent to both the given p 
conics: foci: +ae=+4 Е 
217. (d) Equation ofthe tangent at the point “Ө” 15 
2 2 
: : 1 
Equation of hyperbola is 2—7 —— 

xsecO  ytanO , 144 81 25 

a b 

А m 1 y 1 
=> Р-(асо8в0,0) and О = (0, — 5 cot 0) 144 81 
Let R be (В, К) >h = a cos 0, k = — cot Ө 25 25 
81 25 81 
k -b . -bh h ЭР 
= => sin0 = cos0 = — eccentricity — e — | FX = Ї + 

h asin gi e a 25 144 144 

By squaring and adding, = 225 _ 15 
144 12 
b VM у 
ak а? foci: dca can 
5 12 


Since, foci ofellipse and hyperbola coincide 


p 2 
+41 21325 =7 
16 


> K-18 
219. (a) Given hyperbola is 


x y? 
кашы PUE | 
9 p 
b? a? a p 
> 12 +1= 12 > р 1 Since this passes through (К, 2), therefore 
2 2 2 
K 4 
Now, given ед" of hyperbola is гч = T =1 pum z -1 41) 
=a’ =4,b? =2 
| 52413 
2 33 4 2 Also, given € -,] t = EN 
-. R lies on Bat үрө, к= а 
ху х? y 
: : : Я 2 
218. (c) Given equation of ellipse is 28-11 5 Е Мз 91 52-13 
m 2 9 3 
ЛЕ” 5, -1 
б. 6 == = +2 
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m26 — — —— —— — — — — — — — — — — — — "EE 


Now, from eq" (1), we have 


2 
К 4 | (-b=+2) 
9 4 
=> К2= 18 
220. (b) Given that ae=2 and e -2 222. 
а=1 


We know, b° = а? (e -1 


b? =1(4-1) 


b’ =3 
2 2 
- х y 
<. Equation of hyperbola, — ——7--1 
a^ b 
2 2 
M uam 
1 3 
3х2 — у? =3 


221. (b) Given, equation of hyperbola is 


х y 
cos?a sin?a 


=1 


Compare with equation of hyperbola 


2 2 
x 
Е рме get a? = cos? а and 
a^ b 
b? -sin?a 


We know that, b? = а? (e -1) 


2 


=> sin?a = cos? a(e? -1) 


sin? a +cos” a = cos? a.e” 


> e = зес? a 
=> e=seca 
ae=cosa. -1 


cosa 


223. 


Co-ordinates of foci are (+ae,0) 


i.e. (+ 1,0) 

Hence, abscissae of foci remain constant when a varies. 
p yl 

(d) We know that tangent to the hyperbola " д = 1 
а 


is 
у=тх + NONO _ь? 


Given that y= ax+ Dis the tangent of hyperbola. 
=> m= qaand а?т? -b° = В2 
ala? —b? =p? 


2 


Locus is а2х2 — y? = b? which is hyperbola. 


x y 1 
@ = 
144 81 25 


144 12 81 9 

a " ‚5 Ч , 

25 5 25 5 
| 81 15 $5 
e=,/l4 = = 
144 12 4 


Foci = (+ ае, 0) = ( +3 , 0) 


foci of ellipse = foci of hyperbola 
for ellipse ae = 3 but a=4, 


Then, b? = a?(1- e?) 


p? ad- dE 
16 
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Limit of a Function, Left Hand & 
Right Hand limits, Existance of 
Limits, Sandwitch Theorem, 
Evaluation of Limits when Х со, 
Limits by Factorisation, 
Substitution & Rationalisation 


If a is the positive root of the equation, p(x) = x? -x — 2 — 0, 


then jim ¥—°°S(P@)) i. equal to: [Sep. 05, 2020 (0) 


xoat х+а-4 
3 3 1 1 
©; OF OF 9, 
(Мї+х? n -1)/х 
[тё | [Sep. 05, 2020 (1)] 


x30 lty ta –1 


(a) is equal to Ve (b) is equal to 1 


(c) is equal to 0 (d) does not exist 


Let [t] denote the greatest integer «;, If for some 


3, ЄК-(10, 1), lim тан =L, then L is equal to: 
x201X — x [x] 
[Sep. 03, 2020 (1)| 
1 
Q1! 062 @ 5 @o 
| 1 х? х? х? х? k 
If lim 1—cos cos + COS — COS =2™, 
x0 | x8 2 4 2 4 
then the value of k is . [NA Sep. 03, 2020 (D] 
M 3* 4-377 —12 А 
JD 3732 aix 18 equal to 
[NA Jan. 7, 2020 (1)] 
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10. 


11. 


Let f(x) = 5-|x-2| and g(x)=|x+1 


‚хє В. Iff(x) attains 


maximum value at о and g(x) attains minimum value at p, 


(x-D(x? -5x6) . 


then lim 1 is equal (0: 
х-»-ар x” -6x+8 
[April 12, 2019 (П)] 
(a) 1/2 (b) -3/2 (с) -12 (d) 3/2 
lim x+2sinx | 
хэд 3 +2sinx+1-ysin?x-x+1 ^ 
[April 12, 2019 AD] 
(a) 6 (b) 2 (c) 3 (d) 1 
y= ek 
li Ї 18: i 
If 2m ХА ын ucl then К is: [April 10, 2019 (1)| 
Р" з mt 
Әт OF OF @3 
2 == 
If lir са ‚ then a+ bis equal to: 
xl x- 
[April 10, 2019 (П)] 
(a) 4 (b) 5 (© -7 (d) 1 
: 2 
lim ЕЕ equals : [April 8, 2019 (1)] 
x204/2 — 1 cosx | 1 
(а) 42 (42 (0242 (44 
cot? x-—tanx 
lim ————— is: [Jan. 12, 2019 (1)| 
x" cos (x + z) 
4 4 
(a) 4 0 4/72 (08/2 ($8 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 
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lim 
хо 


_1_ 2 т 
(a) эт (b) {2 (с) fe (d) Jn 


Let [x] denote the greatest integer less than or equal to x. 
Then: 


Vn - N2sin ^! x | 
1-х 


is equal to: 


tan (z sin? x) + ( x | -sin (x[x])) 
lim 
x0 x? 


[Jan. 11, 2019 (1)] 
(b) equals x 
(d) equals 0 


(a) does not exist 
(c) equals 1*1 


21. 
f x cot(4x) 
im : : 
Pata sg (2х) is equal to: [Jan. 11, 2019 (II)] 
(a) 0 (b) 2 (c) 4 (d) 1 
For each t € R, let [t] be the greatest integer less than or 
equal to t. Then, [Jan. 10, 2019 (D] 2 
3 .(m 
(1—|х|+ п |1 psi 20 J 
lim 
х—>1+ [1-7 x|[1— x] 
(a) equals 1 (b) equals 0 
(c) equals — 1 (d) does not exist 23. 
++ y* - 42 
lim л [Jan. 9, 2019 (1)] 
yo0 y 
| DEG 
(a) exists and equals 4-7. 24. 
а 
(b) exists and equals 242 (42 +1) 
| 1 25. 
(c) exists and equals 242 
(d) does not exist 
For each хєК, let [x] be greatest integer less than or equal 
to x. Then [Jan. 09, 2019 dD] 
lim 2 (67 a ) шин is equal to: 26. 
x0 x 
(a) —sinl (b) 1 (c) sinl (d) 0 
. xtan2x-2xtan x А А 
lim 2—5 equals. [Online April 15, 2018] 27, 
x20  (1—cos 2x) 
1 1 1 
а) 1 b) -= с) — d) — 
(a) (b) 5 (c) 1 (d) 5 


[Јап. 12, 2019 (ID] 19. 


2 20. 


. cotx—cosx 
lim —— 3 equals : 


[2017] 
x (n - 2x) 


I md di xe 
©, OF Oi GO, 
| V3x-3 . . . 
m P4 J isequalto: [Online April 8,2017] 

1 АЗ 1 
Әл OF ӨС ө 
. (1—соѕ2х)(3 + cosx) , 
lim is equal to: [2015] 
x0 xtan 4x 
1 
(8) 2 ® 5 (c) 4 (d) 3 
32 

. е” — cosx 
lim о is equal to: [Online April 10, 2015] 
x20  sin^x 

2 b) 3 - 4 5 
(a) (b) à 4. 

sin (cos? x) 
lim : is equal to: [2014] 
x0 X 

т 
(a) д (bm @ 2 (d) 1 
tan (x -2)[x? +(k-2)x -2x] 
x22 x“ —4x+4 

then k is equal to: [Online April 11, 2014] 
(a) 0 (b) 1 (c) 2 (d) 3 
. (l—cos2x)(3+ 
inf шингээн is equal to [2013] 
хәб xtan 4x 

—— 483 4) 2 
Q-; 05 © (d) 

sin (neos? 2 
lim equals [Online May 26, 2012] 
x0 x? 
(a) -л (b) 1 (c) -1 (d) л 
lim = J sin (i [Online May 7, 2012] 
x0 х х 


(b) equals 0 
(d) equals — 1 


(a) equals 1 
(c) does not exist 
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29. 


30. 


31. 


32. 


33. 


34. 
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Limits and Derivatives M-209 


28. Letf: R — [0, оо) be such that lim f(x) exists and 
X. 


Then lim f(x) equals : 
x5 


(a) 0 (b) 1 

| [Eee 
lim ———|AM_——— 
x2 x-2 


(a) equals /2 


1 
(c) equals 7 


(c) 2 


(4) 3 


(b) equals – /2 


(d) does not exist 


[2011RS] 


[2011] 


Let f : R > К be a positive increasing function with 


lim 22 < then tim 702. 
X—00 f X x—00 f(x) 
2 3 
(а) = (B) 5 (c) 3 (d) 1 


[2010] 


Let а and fbe the distinct roots of ax? +bx+c=0, 


1- cos(ax? +bx+c) 


then lim is equal to 
xoa (х-0) 
a? 

(a) 709-8) (b) 0 


2 
(с) =o BY 


lim 


| —tan B р —sin x] 


@ 20-87 


> | + tan B | [n- 2x] 


1 
à)» Фу 
n 
lim Ies = 
x0 x 


than or equal to x) 
(a) has value -1 
(c) has value 1 


2 х 
. Ё m 
lim | ———— 


x. x? 4.442 


(a) еї (b) e? 


is 


(c) 0 


(b) has value 0 
(d) does not exist 


(с) е (d) 1 


1 
( 32 


[2005] 


[2003] 


‚п EN, ([x] denotes greatest integer less 


[2002] 


[2002] 


36. 


38. 


39. 


35. lim is [2002] 
x0 2x 
(a) 1 (b) -1 
(c) zero (d) does not exist 

/ М Limits Using L-hospital's Rule, — — 

' TOPIC Evaluation of Limits of the form 


loo, Limits by Expansion Method 


3 . (3x9 
lim (a * 2x)? - (3x) 
xoa 1 1 


(За + х)3 - (4x)? 


(а #0) is equal to: 


[Sep. 03, 2020 (Ш)] 


» (28) 


2 \3 
(c) B 


2 3 п _ 
If lim *Х ttx 77 _ 990 (neN) then the 


xl 


х-1 


value ofn is equal to [NA Sep. 02, 2020 (D)] 


1/х 
lim (un (z + 3) isequalto:  [Зер. 02, 2020 (II)] 


x0 
(a) e (b) 2 (с) 1 (d) е? 
2 1/х 

im is equal to: Ман. 8, 2020 Œ] 
хэ0| 7x? 42 aee Ao 

1 b 1 2 d 
(а) — ( 75 () e (d) e 
lim | is equal to: [Jan. 8, 2020 (DJ 
х—>0-0 x 

ЭГ s 
(a) (b 10 © 7; (d —15 


If a and В are the roots of the equation 375х2-25х-2-0, 


n n 
lim У a” + lim ra А 
then m нэ 28 18 equal (0: 


[April 12, 2019 (1)| 


21 7 
(8) 346 (d =z 


y2 
(b) 116 


358 © 12 


42. 


43. 


44. 


45. 


46. 


47. 
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п ШШШ 


Let f: R > R be a differentiable function satisfying 


1+ /(3+х)— / (3) 


1 
f'3)+f'(2)=0. Then zi Ї is equal 


x0 1+ f (27x) - f (2) 
to: [April 08, 2019 (П)] 
(a) 1 (b) е! (c) e (d) e 


For each t € R , let [t] be the greatest integer less than or 


equal to t. Then [2018] 
вар е 
lim х| = |+ |+... — 
x0* * 5 х 
(a) is equal to 15. (b) isequal to 120. 
(c) doesnotexist(in R). (d) is equal to 0. 
T 
3. 
lim (ur iim equals. [Online April 16, 2018] 
X-F ман 
9—(27 * x)? 
1 1 1 1 
а) —— b) — с) -- 4) - 
(a) 3 (b) Р (c) с (d) = 


1 


Let p= lim (1+ tan? E then log pis equal to: 
x30 
[2016] 
1 nl 5 d) 1 
(a) > (b) А (с) (9) 
2 
—Á-cos2xX) — is: (Online April 10, 2016] 
х0 2x tan x – х tan 2х 
2 b 2 2 4 В 
(а) © == ©- @ > 


2х 

| a 4 ; 

If lim pa = е3, then 'a' is equal to: 
x00 X х 


[Online April 9, 2016] 


3 1 2 
(a) 2 (b) (c) 2 (d) 3 


2x 
48. If lim 14245. =e , then the values of a and b, are 
X—00 х2 
[2004] 
(а) a=landb=2 (D a-LbeR 
(c) аєВ,р= 2 (d aeR,beR 
у | 2)-2f 
49. Letf(x)- 4and /'(x)-4. Then lim BUCH 
х2 x-2 
is given by [2002] 
(a) 2 (b) 2 (c) -4 (d) 3 


Derivatives of Polynomial & 
Trigonometric Functions, 
Derivative of Sum, Difference, 
Product & Quotient of two 
functions 


| TOPIC 


50. Let/(x) bea polynomial of degree 4 having extreme values 


atx= 1 andx=2. If lim us + ) = 3 then f(— 1) is equal 


x0 
to [Online April 15, 2018] 
1 3 5 9 
ex b > 22 d = 
(a) 7 (b) 7 (c) 2 (d) J 


51. Let f(x) be a polynomial of degree four having extreme 


; f(x) 
values at x= 1 andx =2. If lim| 1+ —5- |=3, then f{2) is 
x>0 X 


equal to : [2015] 
(a) 0 (b) 4 
(c) -8 (d) -4 
52. Letf(1)-—2andf' (x) > 4.2 for 1 «x «6. The possible 
value of f (6) lies in the interval : [April 25, 2013] 
(a) [15,19) (b) (~ 0,12) 
(c) [12, 15) (d) [19, œ) 
If f (x) = 3x19 — 7x8 + 5x6 — 2133 + 332 — 7, then 
NERONI | 
im 3 is [Online May 19, 2012] 
2420 07-30, 
23 53 55 55 
а у OF © ^r QT 
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_ Hints & Solutions 


10) x-x-2202(x-2)x4120 R.H.L.- lim 


h—0 


1-h+h 1 
A+h+0| |А 
Given that limit exists. Hence L.H.L. = R.H.L. 


.. l- eos(x? — x-2) -1Х-11-13| 
"Ши 


2x22,-12a-2 


x2* x-2 1 1 
= А = and L- 2-2 
Л : ( x3 -x-2) 2 3 
яа! ) 4 (8) 
lim 
= x-2 MN 
А 1 наг cos ) 
. (x -x-2) lim 227 
= lim doom 2 (х2 -x-2 x0 х* х* 
х-э2" x?-x- 2) 2(x -2) 
2 2 
2 ) 25?” 2sin? — 
: -k 
(x? -x-2Y) xà x ха = 
ассы RE ——х16 — x64 
Ёл 2 "(х-2Хх-1) 16 
= lim 5 x lim 2———— — 
4 хэт х2 -x-2 x27 (x-2) 
2 4 25-29 EL 
16x64 0-0 0 
zt х1х3- : 
ap k=8 
5. 36)Let 3^- 2 
Jed нх -1 ( ) j 
хе x -1 2 27 
EXFL ЭРЧ 
2. (b) Let L= lim lim ГОЗ с = 
хэд S42 454-1 13 1_ : t 
t t 
Jie? +x -1 2 
е б 3036-3 
x0 1х2 6541 13 t- 
ЕНИ = (32-3) (3+3) =36. 
1-2 í 6. (а) /0)-5-|1х-2| 
Put р when x 057-0 Graph of y= f(x) 
* y 
el 
-L-li -1 
0 1 (2, 5) 
: . |l-x+|x] 
3. (b) Given lim |————]|= 
x20]2. — x - [x] х 
O| 2 
Весно ta | 
ere, НІ. Ши 


Ву the graph f(x) is maximum at x = 2 
~ a=2g(x)=|x+1| 
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ma ay 


Graph of y= е (x) 2_ 
9. (с) lim ——————— = 5 


Ч limit is finite. .. l-a+b=0 


—a 


„ Әх 
— lim 
xol 


0 
=5 0 form | (By L Hospital's rule) 


—2-a-75-5a--3andb--4 
Thena+ b=—3-4=-7 


By the graph g (x) is minimum at x =— 1 10. @ lim sin? x 

B =—1 x0 J2 - V1+cosx 
lim Dio 50-9) _ sin* x 0 
x32. (x-2)(x-4) = um m m 0 


Now, 


эт” (x-1)(x-3) 1 
х2 х-4 2 А sin^ x Р sın x 
7 b) Given limiti = lim = li x 
й iven limit is, x0 V3} 100s x0 242 sin? ~ 
: x+2sinx 2 4 
lim 
хэ0 fx + 28іпх+1 —Vsin?x—x+1 e 16 
On rationalising . x 16 _ 2 
? - lim = —==4V2 
А хээд ү 2? 
: (х 2sin x) a? 2sinx -14- sin? хх | sin — 
lim 5 - 2/2| 4 
хәб (x^ —sin^ x) -- (x * 2sin x) 
| 4 
[ | (==) г + 2sinx+1+-sin? x - x4 1] 
х 
lim 3 tan x 
= x30 sin’ x sinx з сої fi- 3 ) 
Ї : a - J п. @ daro ео 


im 
хәл cos( +) rot cos(x+7/4) 
4 


(1 ќап* x) 


хэл tan? xcos(x + 7/4) 


4 3 3 
‚Ж = 04. x —k 
8. (а) Given, Ш 7 lim 5 


Ух xoK| x2 2 EE (1-- tan? x)(1— tan х)(1 + tan x) 
5 cosx —sin x 
хә— tan? ВЕ 
| ша | | Л | 
Taking L.H.S. lim м 
чок lim 0 + tan? x)(1+ tan x)(cos x —sin x) 
i 4x? . € i NI: гы 
Е шъ 3 4 
um 4 [Using L Hospitals Rule] m Л 
3 3 
ХК 
lim -4 
cung о, 
M мэ (722 
=> lim —— =4 [Using L Hospital's Rule] nsn x 
poses 12. (b lim lim f (1-4) 
3 xol NI -3Х h0 
> —k =4>k=— 


яг" Jn - 42sin^ (1-4) 
h0 TERES 
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M-213 
jin tco m 41541527:-42 


h—0 16. (a) L- па y 
1 
- lim "S (1-7) шийд 1 (dede 14 y* ZI 14. y* E 
h0 
эй e zm m 
р N2sin =A) VAE- "EU T 
0 1 = hm 


Ee = lim ШТ n ) 
tan(msin? х)-4(х-0) p TUE rm 


13. (a) RHLis, li 
ш = x = lim шу 
y30 4 4 
: pee | (die vie" aue +1) 
= lim й 411147 
x0 X _ гаг 1 ES 
TR O242x2 442 
AndLHO lim tan(rsin шн x-sin x) 
x0 -81 
ло х 17. (à) lim x([x] + |x|)  sin[x] 
220 2 ‚ 7 А x90 |x| 
lim tan(zsin* x) - x^ tsin^ x —2xsinx 
x20 x? . (0-AY([0— 21+ |0— A|): sin[0— А] 
= lim 
=д+1+1-2= яд h0 [0- 4| 
Since, LHL #RHL | 
Hence, limit does not exist. Шэн (—h)(—1+ h)sin(-1) 
5 л-э0 Л 
lim 0 4х E x.tan^ 2x : : . 
4. @ 5 sin? x.cot? 2x — x50 sin? x.tan 4x = Bm h)sin(-1) =-sin1 
2 ES 
E: [S 4x) 4 _, 18. (d) Let, L= lim C 2212x209. tim K (say) 
"x0 sinx) V 2x J Vtan4x/ 2 x20 — (1—cos2x) x90 
T x S ш — 2x tan x 
(-1х| * sin dissi (n1) 1- (tan x? 
15. (b) lim : >K 0 
rol [L— x|[L- x] (1-(1-2sin* x)) 


. 2xtan x - [2x tan x - 2x tan? x] 


0-1143| каш (-1-np)sin( 20-1-0) 


4sinf x x (1 — tan? x) 


= ши 
ас 1-1-41 -1-41 E 2x tan? x Ш 2x tan?x 
Е 4sinf хх (1 — tan? x) 214 cos? x - sin? x 
(-1- 1 esinysin( Zn ) ээ E. o. 
m 2 cos” x 
1—0 A([0 — A]) 33 sin? x 
А - cos? x 
Саза) Ld cos? x — sin? x 
= lim 2) _ Asin xx| ——_,—— 
0 h(-1) ia 
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244 a OŇ 


= m : ѕіп(лсоѕ2 х) 
>K Ї 
2 sin x x (cos? x sin? x) cos x 23. 0 Би x2 
: ‚2 
-. L= lim = x lim : | zn sin| x(1—sin х) | 
x202sinx x>0cos x (соѕ x —sin^x) 21 2 
: х : 1 1 . 2 
= lim ——х lim 7 о . . (m-msin* x) р . 
x>02sinx xo0cos0(cos/0—-sin^0) 2 = m sin > [>> sin (л— Ө) = sin Ө] 
3 x 
19. (c) lim cotx(l-sinx) _ jim p noc (nsin? x) " nsin? x 
xe лү хә? gf T. x20 — msin?x x? 
2 -8|x-— 2 x 
2 2 | 
= lim 1x ЕЭ 
л n х0 х 
Put х= аѕ х ә = 1 0 2 
2 2 .. tan(x -2)(x* +(k -2)x —2k} 
n ‚ (т 24. (d) lim : -5 
cot a 1-sin 3^! x22 x^ —4x44 
m m — шщ 6-2) +8228} _ 
x2 (x-2) 
lim tant(1— cost) ЭР tant 1—cost 
“io в кюй r р Заах 27 2) e kc 7 2)) 
aig SR > xy (х2) x (x -2) 
8 2 16 tim (10672, (6202) _, 
_ Bx -3 zd (х-2) ) хээ (242) ~ 
20. (5) LetA= lim 
x93. 2x -4- 42 : tanh 
. | = 1x lim (k +x) = - lim 21 
Rationalise x2 120 h 
k+2=5 
3x -9)x 2x -4 € 2) Е 
— A- lim > |k=3 
л {(2х = 4) 52 2| 2 (“х + 3) 25. (d) Multiply and divide by x in the given expression, we 
get 
_ pm 2073), 42x-4 442. 3,242. 1 514-5082) Gteosx) | x 
х-32(х-3) (“5х +3) 2 6 2 x0 x? 1 tan 4x 
Ё X 
21. (a) Multiply and divide by x in the given expression, we Е 1—cos2x = 2sin? Ч 
get 
. 2 
_ (1-cos2x) G+cosx) х jug ыы 28 
lim : x20 x? 1 їап4х 
хэ0 ë 1 tan4x u^ 
m = 2ш?” tim (3+ cos x): lim — x1 
- lim 2sin x 3+cosx х x30 x^ хэд хэ0ќап4х 4 
x20 x2 1 tan 4x z 241 = 
sin? x 
= 2lim —7-— : lim3 +cos x : lim sin(zcos? x] 
дог aE Sean J 26. (d) Consider, lim 
x0 x? 
-2a um --041-2 | 9 
4 x20 tan 4x 4 sin x — xsin 2 | | 
= lim 5 K 8ш(л-0)-8ш ө] 
2 х0 
.. 2xe* +sinx i 
22. (c) lim ———— — — | v D 
x20 2sin xcosx sin(x sin x) (x sin x] 


= lim x = д 
нт | —. ех | ;] | -14 1-2 x20  msin? x x? 
x20 cos x 2 


sin x 2 
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x—sin x 1 , 2( (х-0Хх-08) 
ider lim ( ) sin B x аш (52:52 
27. (b) Consider pat: Р > — lim 2 
xoa (хо)? 
{1 | Sinx | : sin? (a (x эх = 
= lim | ———— — |x lim sin 1 = lim I NN: 3 5 
x0 х х0 х х>а (x-a) а (x-a) (x-p) 
4 
= li 1- | lim zu а?(х- а)? (x- В)? 
x0 х x0 х 4 
2 2 
a^(a— 
= | 1 1 x lim sin E шав 
х-0 x х0 х 2 
п xX 
= 0x lim sin 8 -0 ЕЕ 
x0 х 32. (d) lim 3 
хәт (п-2х) 
2 
| : (f(x) =? T 
28. (d) Giventhat lim — == =0 Let x=—+y;y 30 
x5 |x —5| 2 
: 2 _ 
= 1 lf69) -9]-0 tan(-2) (1— cos y) 
2 -1 
> [im о] -9 > limf()-3 хэр С2уу 
Ул дд2У 
—tan—2sin“ — 
29. @ ima а аа БЕТЕ а = іт 2 2 
x22 x-2 2 yo (8) y? Е 1—cos0 = 2sin^ — 
| v2 |sin(x — 2)] 8. 
= lim 
4: ны 1 шал, sin y/2 1 
V2 8ш(х-2) - lim 2 | > | 
L.H.L = - lim DÀ y2032 ( y y/2 32 
(агх-2) x32. (x-2) 2 
42 sin(x - 2) А 
R.H.L = lim гар 8Шш0  . tanO | 
(at x=2) хә? (х— 2) = | lim = lim 0 = 
ыы 33. @ Since, Tim [x]--1 lim [x] -0. So р does 
А 1— cos (2(x -2)] not exist, hence the required limit does not exist. 
lim 
Hence, 2. - does not exist. NM ие 
30. (d) Giventhat f(x) isa positive increasing function. 34. (а) Eo ras) = ш Е 
~ 0< f(x) « (2х) < f (3x) 
Divided by f(x) (4х-1)х 
fQx /Өх) х2+х+2 [xP 4x42 
ЕО с f(x) NF lim c 4х+1 4х+1 
= > 
Xoo x +х+2 
=> limls lim FOU х) < PICO 
X—00 X—>00 f(x) 2 ли f(x) 
2 
By Sandwich Theorem. lim - tx Doa 
= govx ex] «lim (1+Ах)х =e 
f(x) $ | ? 
=> lim -1 хо 
X—00 Sf (x) 1 
31. @) Given that T" Tes 
ax? + bx * c a(x — o)(x В) enl) E 
1—cosa(x — a)(x — В) =e хх lg % 


xoa (x-a)? 
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mas —————— ӰӰ)ССАЎ ТЕП] 


"IPTE. ]1—cos 2x 
im =. 
* (d) x0 J2x , 
in? i . SsinO 
lim 42sin* x — lim lsin x| E lim B 1 
хәб 42x х-0 Xx өөд 0 


The limit of above does not exist as 
LHS--1zRHL-71 


1 1 


36. 0) lim uA "OR 


xa 


(За + x) - (4x)? 


Apply L'Hospital rule 


EC 42%) 2” 2-1 Gx) 3 


lim 
xa 


1 За+х) 2? = dy -4 
3 3 


эн 
case 
0 


1 E 

2479 UMQ-S gan 1 E í 2 
-2/3 1/3 
14) 22-01-4) 4 3 053 3 
37. (40) 
д py 
lim T EXO +X +....+х" n Е case) 
xol x-1 0 
PS n-l 

lio t 22 +3* suc ИХ -820 
x1 1 


—>1+2+3+....+и = 820 


п(п+1) 
=>— = 820 = n? +n-1640 =0 


—>и=40, пЕМ 


| 1+tanx um 
38. (d) lim 


х—>0\1 {апх 


—e —ex0* 


— ex>0 


1 1 
2 2 in | 
39. (b) LetR= LE 3i sg 


А 2tanx \1 С tanx 2 
lim lim 
]-tan x/ x = ех->0° х I-tanx/ _ 


е! T Тап х 
lim ~| tan} —+x }-1 lim — -1 
х—>0х 4 ]-tan x 


e 


3x42 


7x42 7 


(Using L' Hospital rule) 


| 


40. 


41. 


43. 


(a) Using L’ Hospital rule, 


lim xsin(10x) _ 


x0 


0 


(c) Given equation is, 375x2 - 25x -2 20 
Sum and product of the roots are, 


25 
а+ В = 375 and aB = 5375 


lim Y +B") 


n0 , 4 
= (a a? +03 +...00(B B? +р7...+) 
о | p a. - B—2ap 
“1-а 1-8 1-(04)-08 
254 
375 313 ___29___29_1 
— 25 2 375-25-2 348 12 
375 375 
1 
(a) [= lim gro [1^ form] 
хәб\1+/(2—х)— fO) 


=> I=e'l, where 


j= в||1 48:09:49 | 8 

ох I f£(2-x)- f(2) x 

; (2 2215-07-08 н-23) 
1+ f(2-x)- 70) 


( 0 ) 
By L. Hospital Rule, 


(8:3 0-3) i 
1 


1- lim | - l - | 
201+ /(2-х)— 70) 


! x50 
-f3)-f'Q2)-0 


—I- eh =е0 =] 
(b) Since, lim (HII 

х-э0" X X X 

1+2+3+...+15 1 2 15 
= Ї a) ea pee 

am (essen 41-42) 
Ч ов = osx [LL es 
X X 


(ries эче, 


X 


lim x 


х-э0" 


120 
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1 1 


2 3.3 48. (b) We know that lim (1+х)х =e 
44. (су) LetL= lim E 28 
х-»0 2 b 2x 
9 — (27 * x)? Given that lim c 4,4) = е? 
Х-ЭоО X x? 
20 А | . 0 Я 
Неге ‘L is in the indeterminate form i.e., 0 $5 (42) 
Р Р a b a 
-. using the І? Hospital rule we get: — lim ( FRA 3198) = е? 
X—00 х зол 
i 200001 d 
25 3 2 3 
L= lim 2 bia 03^ 27 21 lim ДА ccm um 
x20 zl 05 E 6 — e *loe* =e“ =e 
——(27+x)3 x27? 


—a-landbeR 
49. (c) Giventhat/(2)- 4and/(2)- 4 


We have, lim af Q)- 2/0) А (2) 


i 1 їй Es x22 x-2 0 
pee (sec x) Applying L-Hospital's rule, we get 


; 1 2 
45. (a) iugerum. сеш х) 


x07 X 
Applying L hospital's rule : Е limi SO)-2f'Œ)= f 2) -2f'2) 
X 

: lim sec Vx tan Vx = nk tan Vx 1 =4-2х4=-4. 

+ 52 + 2 2 
хээд" sec х 2x хэд" 2x 50. (d) с. f(x) has extremum values at x= 1 andx - 2 
| (1—соз2х)? УР) =0 andf'(2)=0 
46. (е) Чин CMT AS, f(x) is a polynomial of degree 4. 


Suppose f (x) = Ax* + Bx? + Cx? + Dx + E 


| Qsin? x)? 
R NM 02-20 02 016 v dm ЛӘ us 
Ее ИЕ Pe E Rc t nos | хх 
3 15 3 15 
| Ax + Bx? + CX) + Dx + E 
4 => lim 5 +1 |=3 
x) х? х0 x 
ан хээ» | 
- lim —— im | Ах? id 
=> Ш | Ax^ Bx * C4 +1 |=3 
х—>0 SIE 3 | Ч 4 “ x0 Е i x x | 
3 5 15 15 As limit has finite value, so D =0 and E-0 
2 2 4 Now A(0P + В(0)+ C--0--0 173 
4-598- 2 | =е+1=3 >c=2 
= lim _ _ f(x) = A4 + 3Bx? * 2Cx+D 
х90 9442 2) " f(0-0 = 44(1)+3B(1) +2011) +D=0 
15 => 44+3B=-4 40) 
(dividing numerator & denominator by x^) f'Q)-0 = 44(8)*3B(4)*2CQ)* D-0 
—— => 84-38--2 (ii) 
à From equations (1) and (ii), we get 
a 4)" 1 
47. (b) lim (2-5) (1° form) A=- and B =-2 
X—00 X x 2 
4 
x 
So, (х) = — —2x3 + 2x? 
= d| tim (142-5 -1)as] TS 
x— 00 X x ie 4 
8 Therefore, /(-1) = 2(- 1)3+2(- 1)? 
=е lim (2-5) i н 2 : 
nion б = +2+2 = =. Hence f(-1)= = 
2а=3 >a=3/2 2 2 2 
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"as Е 


. f(x) 1 
lim | 1+ |=3 =2x2—2x3 + уй 
51. (a) 21 22 | —fx)-2x^-2x ох 
1 
5 lim 100-2 f2)22x4-2x84 216 0 
X 
52. Given f(1) »—2andf'(x) 24.2 for1 € x x6 
So, f(x) contain terms in х2, x? and x^. Седи РО) К 
+h)- 
Let fx) - aix? ay? ta xt Consider f'(x) = ые по 
| . f(x) => f(x h)-fG)-f'G).h2 (4.2) 
Since lim —5-=2 —a,-2 
x20 x? So, f(x h) xf (x) + (4.2) й 


put x = 1 and Л = 5, we get 

/(6) >/ (1) + 5(4.2) = f(6) 219 

£'(x)=4x + Зах? t Jay Hence f(6) lies in [19, oo) 

53. (b) Let f(x) 23x10 — 7x8 + 5х6 2152. 332—7 
Г’ (x) = 30x? — 56x? + 30x32 — 63x2 + 6x 

Hence, 4+ 3a,+4a,=0 — ...(i) f' )=30—-56+ 30-63 +6 

= 66— 63—56 =—53 


-— 3 4 
Hence, f(x) = 2x^ + ajx^ + ax 


As given: Ғ'(1) =0 adn f'(2) =0 


and 8+ 12a,+32a,=0 ..(1) 
By 4x(i) - (ii), we get Consider lim 099 —/(D 


a20 aa 
16+ 12a, + 16a, – (8 + 12a, * 32a) - 0 
_ im f 0-9) 0-0 
a0 302+3 
and by eqn. (i), 4 + 3a, + 4/2 =0 => a - 2 f'ü-0)c1 -f'() 53 
EK EK з 3 


—8-16a,-0 >a,=1/2 (By using L'hospital rule) 
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Mathematical 
Reasoning 


Statement, Truth value of a statement, 
Logical Connectives, Truth Table, 
Logical Equivalance, Tautology & 
Contradiction, Duality 


1. The negation of the Boolean expression pv (~ p^q) is 
[Sep. 06, 2020 (D] 


equivalent to : 
(a) P^-4 
(с) -РУ-4 


(D ~pA~4q 
(d -РУ4 


2. The negation of the Boolean expression x<>~ y is 
[Sep. 05, 2020 (1)] 


equivalent to: 


(а) (x^y)v(-x^- y) (b (x^y)^C-xv ~ y) 


(© (x^-y)v(-x^y) (4) (-x^y)v(-x^- y) 


3.  Giventhe following two statements : 
(S) :(q v p) > (p 9 ~q) isa tautology. 
(55): ал (~p © q) isa fallacy. Then: 


[Sep. 04, 2020 (D] 


(a) both (S,) and (S,) are correct 

(b) only (S,) is correct 

(c) only (S,) is correct 

(d) both (S,) and (S,) are not correct 


4. The proposition p ~ (p л ~q) is equivalent to : 


[Sep. 03, 2020 (D] 


(a) q (b (-Р)У4 


(с) (-Р)л4 (9) (^p) (~ aq) 


5. Letp, q, r be three statements such that the truth value of 
(рла) > (-4У7) is Е. Then the truth values of p, q, r 
[Sep. 03, 2020 (ID] 


are respectively : 


(а) ТЕТ (b ТТТ ©ЕТЕ (d ТТЕ 


6. Ifp—(p^-q)is false, then the truth values of p and q are 
[Jan. 9, 2020 ID] 


respectively: 


(a) ЕЕ (0) LF (c) ТТ (d ET 


10. 


11. 


12. 


13. 


14. 
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Which one of the following is a tautology? 
[Jan. 8, 2020 (1)| 

(а) (p^(pO2q4)4 b) ч>Флф-49)) 
(c) рл(руд) (d ру(рлд) 
Which of the following statements is a tautology? 

[Jan. 8, 2020 (II)] 
(b) -(p^-q) руд 
(d) -ФУ-4/-ЭРУ4 


(a) pya) 2P ^d 
(c) -(pv -q)P^4 
The logical statement 


(p=>q)a(q=>~p) isequivalentto: — [Jan. 7, 2020 Œ] 


(a) p (b) q (c) ~p (d) -4 

If the truth value of the statement p — (~q v r) is false (Е), 

then the truth values of the statements p, q, r are 

[April 12, 2019 (1)] 
(d) ET, T 


respectively. 

(a) ТТЕ (b ТЕЕ (o LET 

The Boolean expression ~ (p = (~ q)) is equivalent to: 
[April 12, 2019 (ID] 


(а) pag (b q—-p () руа (d (-р)-54 
Which one of the following Boolean expressions is a 
[April 10, 2019 (1)] 
(а) (рлауу(рл-4) (0) ФУФУ(фФУ-а) 

(с) руфлфу-я (9 (руд) л(~ру~а) 

If p >(q v r) is false, then the truth values of p, 9, г are 
respectively: [April 09, 2019 (ID)] 
(а) ЕТТ (0) ТЕЕ (co ТТЕ (d EFF 


Which one of the following statements is not a tautology? 


tautology ? 


[April 08, 2019 (ID] 
(а) (pvq)(pv(-q) (b (p^q) ә (-р)У4 
(с) p (руд) (d) p^) >p 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 
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The Boolean expression 


((p^a)v(pv - a))^(7 P^ ~ 9) is equivalent to : 
[Јар. 12, 2019 (D] 


(а) р^а (5) рА(-а) 
(c) (-р)А(-4) (d ру(-4) 


The expression ~ (~ р — 9) is logically equivalent to: 
[Jan. 12, 2019 (II)] 

(а) -рл-9 (b рл -а 

(©) -рла (d p^q 

Ifqisfalseandp^q <> r is true, then which one of the 

following statements is a tautology? [Jan. 11, 2019 (I)] 


(а) (руг) (p^r) | (9 (p^r) (рут) 

(c) рлг (4) pyr 

Consider the following three statements: 

P :5isa prime number. 

О :7is a factor of 192. 

R :L.C.M. of 5 and 7 is 35. 

Then the truth value of which one of the following 
statements is true? [Jan. 10, 2019 (ID] 
(а) (- P) у (Олю) (b PAQ VCR) 

(c) (-P)A(- QAR) (d Pv(-QA^R) 

If the Boolean expression (p ®q)^ (- р Oq) is 
equivalent to pAq, where Ф,ОЕ{л,\} then the 


ordered pair (®, ©) is: [Jan. 09, 2019 (1)] 
(a) (v з ^) (b) (v р v) (c) (^ v) (d) (^ : ^) 
The logical statement 

[-C-p vg v(p^D]^(C- p^r) 

is equivalent to: 

(а) (-p^-qg)^r 
(© PANA~q 

The Boolean expression 


[Jan. 09, 2019 (ID] 
(6) ~pvr 
(d (p^-g vr 
—(pvq)v(-p^q) is equivalent to : [2018] 
(a) p (b) q (©) ~q (d) -p 
If p > (^p v ~ q)is false, then the truth values ofp and а 
are respectively. [Online April 16, 2018] 
(8) Т,Е (b) EF (c) ET (d TT 
If(pa ~q) л (p ^r) —>~p v qis false, then the truth values 
ofp, q and r are respectively [Online April 15, 2018] 
(а) ЕТЕ (b LET (o) EFF (@ LTLT 
Which of the following is a tautology? [2017] 


(а) (-p^(pvq)Oq (b (qoOpv-p-q) 


(с) (~q)v(pAq)>q (d (poaq)^(qp) 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


The following statement 

(pg > [р q) > q] is : 

(a) a fallacy (b) a tautology 
(c) equivalent to ~ p — q (d) equivalent to p > ~q 


[2017] 


The proposition (~p) v (рл-а) 


[Online April 8, 2017] 
(a) p>~q (b p^(-4) 
(©) 4р (d pv(-4) 
The Boolean Expression (p^-q)vqv(-p^q)is 
equivalent to: [2016] 
fay pvq db pveq @ ~p^q (4). p^q 
The negation of ~ s v (~ гл s) is equivalent to: [2015] 
(a) sv(tv~s) (b) sar 


(с) sa~r (d) s^(r^- s) 


The statement — (p e -q) 18: 12014| 
(a) a tautology 

(b) a fallacy 

(c) eqivalent to p © q 

(d) equivalent to ~ p eq 

Let p, q, r denote arbitrary statements. Then the logically 
equivalent of the statement p => (4 v r) is: 


[Online April 12, 2014] 


(а) (руа)-эг (b (p24)v(por) 
(© (=a) >r) (à (p=a)r(p>~r) 


The proposition ~ (p v~ q)v - (р м 4) is logically 


equivalent to: [Online April 11, 2014] 
(a) p (b) q (© ~P (d ~q 
Consider 


Statement-1 : (p^—q)^(-p ^q)isa fallacy. 
Statement-2 : (p > q) (^q — —p)isa tautology. 
[2013] 
(a) Statement-1 is true; Statement-2 is true; 
Statement-2 is a correct explanation for Statement-1. 
(b) Statement-1 is true; Statement-2 is true; Statement-2 
is not acorrect explanation for Statement-1. 
(c) Statement-1 is true; Statement-2 is false. 
(d) Statement-1 is false; Statement-2 is true. 
Let p and q be any two logical statements and 
r:p (~p vq). Ifrhasa truth value F, then the truth 
values of p and q are respectively : 
[Online April 25, 2013] 


(а) EF OTT (© TF (d) ЕТ 
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39. 
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For integers m and n, both greater than 1, consider the 
following three statements : 

P:mdividesn 

О: m divides п? 

R: mis prime, 


then [Online April 23, 2013] 
(а) QaR>P () PAQOR 
с) O>R (d OP 
The statement p > (9 — р) is equivalent to: 

[Online April 22, 2013] 
(а) pq (b p>(pvq) 


(с) р (р) (d р (рл^9) 


Statement-1: The statement А > (B — A) is equivalent 


to 4 (Av В). 
Statement-2: The statement ~ [(A ^ B) > (~A v B)]isa 
Tautology. [Online April 9, 2013] 


(a) Statement-1 is false; Statement-2 is true. 
(b) Statement-1 is true; Statement-2 is true; Statement- 2 is 
not correct explanation for Statement-1. 
(c) Statement-1 is true; Statement-2 is false. 
(d) Statement-1 is true; Statement-2 is true; Statement- 2 is 
the correct explanation for Statement-1. 
Let p and q be two Statements. Amongst the following, 
the Statement that is equivalent to p > q is 
[Online May 19, 2012] 
(а) рл^~9 (b -РУЯ (©) “Рл4 (d) pPv-4 
The logically equivalent preposition of p <> q is 
[Online May 12, 2012] 


(а) (p-—4)^(a— p) (6 РАФ 


(с) (p^a)v(a- pr) (4 (p^a)- (avr) 
Theonly statement among the following that is a tautology 
18 [2011RS] 


(a) Ал (А vB) (6) АУ(АЛВ) 
(с) [Ал(А>В)|>В (d) B>[A^(A >B)] 
Statement-1: ~ (р «»- q) is equivalent to p <> 9. 


Statement-2: ~ (р <~ q) isatantology [2009] 


(a) Statement-1 istrue, Statement-2 is true; 
Statement-2 is not a correct explanation for Statement-1. 
(b) Statement-1 is true, Statement-2 is false. 
(c) Statement-1 is false, Statement-2 is true. 
(d) Statement-1 is true, Statement-2 is true, 
Statement-2 is a correct explanation for statement -1 


The statement p — (qp) is equivalent to [2008] 
(a) p — (p 0) (b) p (Pv q) 
(с) p (p^q) (d) p> (p 4) 


42. 


D 
1 


1 
D 
D 


D 


43. 


44. 


45. 


46. 


: TOPIC 


Let p be the statement “х is an irrational number", q be the 

statement “y is a transcendental number", and r be the 

statement “ х is a rational number iff y is a transcendental 

number". [2008] 

Statement-1 : r 15 equivalent to either q огр 

Statement-2 : ris equivalent to ~(p<o~q). 

(a) Statement -1 is false, Statement-2 is true 

(b) Statement -1 is true, Statement-2 is true; Statement -2 
is а correct explanation for Statement-1 

(c) Statement -1 is true, Statement-2 is true; Statement -2 
is not a correct explanation for Statement-1 


(d) Statement -1 is true, Statement-2 is false 
Converse, Inverse & Contrapositive | 
of the Conditional Statement, 
Negative of a Compound Statement, 
Algebra of Statement 


Consider the statement: “For an integer n, if n? — 1 is even, 
then nis odd." The contrapositive statement ofthis state- 
mentis: [Sep. 06, 2020 (ID] 
(a) For an integer n, if n is even, then n? — 1 is odd. 

(b) For an intetger n, if n? — 1 is not even, then n is not 

odd. 
(c) For an integer n, ifn is even, then n? — 1 is even. 
(d) For an integer n, if n is odd, then n?- 1 is even. 


The statement (p  (q > p) > (p> (pvq)is: 
[Sep. 05, 2020 (ID] 

(a) equivalent to (p ^q) v (~q) 

(b) acontradiction 

(c) equivalent to (p v q) A(^ p) 

(d) a tautology 

Contrapositive of the statement : 

'If a function / 18 differentiable at a, then it is also 

continuous at a’, 18: [Sep. 04, 2020 (ID] 

(a) If a function f is continuous at a, then it is not 
differentiable at a. 

(b) If a function / is not continuous at a, then it is not 
differentiable at a. 

(c) If a function / is not continuous at a, then it is 
differentiable at a 

(d) Ifa function fis continuous at a, then it is differentiable 
at a. 

The contrapositive of the statement "If / reach the station 

in time, then / will catch the train" is: [Sep. 02, 2020 (D] 

(a) If 7 do not reach the station in time, then / will catch 
thetrain. 

(b) If 7 do not reach the station in time, then / will not 
catch the train. 

(c) If will catch the train, then / reach the station in time. 

(d) If 7 will not catch the train, then / do not reach the 
station in time. 
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Negation ofthe statement: 

45 isan integer 085 is irrational is: [Jan. 9, 2020 (D] 
(a) 45 isnotan inte ger or 5 is not irrational 

(b) 45 is notan integer and 5 is not irrational 

(c) 4/5 isirrational or 5 is an integer. 

(d) 4s isan integer and 5 is irrational 

Let A, B, C and D be four non-empty sets. The 
contrapositive statement of “If 4 c B and B c D, then 
ACC” is: [Jan. 7, 2020 (1D] 
(a) ТА Z C, then4 c Band B c D 

(b) IfA cC, thenBcAor Dc B 

(c) ТА Z C,then 4 z Band BcD 

(d) КА Е C,then4 Z BorBz D 


The negation of the Boolean expression ~ s v (~ r ^ s) is 


equivalent to : [April 10, 2019 (II)] 
(a) ~sA~r (b) r 

(c) svr (4) s^r 

For any two statements p and q, the negation of the 
expression p v (^ p ^ q) is: [April 9, 2019 (D] 
(а) -p^-q (b p^q 

(c) pq (d ~pv~q 


The contrapositive of the statement "If you are born in 
India, then you are a citizen of India", is : 
[April 8, 2019 (1)| 

(a) If you are not a citizen of India, then you are not born 
in India. 

(b) If you are a citizen of India, then you are born in 
India. 

(c) If you are born in India, then you are not a citizen of 
India. 

(d) Ifyou are not born in India, then you are not a citizen 
of India. 

Contrapositive of the statement “If two numbers are not 

equal, then their squares are not equal". is : 

[Jan. 11, 2019 (ID)] 

(a) Ifthe squares of two numbers are not equal, then the 
numbers are equal. 

(b) If the squares of two numbers are equal, then the 
numbers are not equal. 

(c) If the squares of two numbers are equal, then the 
numbers are equal. 

(d) Ifthe squares of two numbers are not equal, then the 
numbers are not equal. 


53. 


54. 


55. 


56. 


57. 


Consider the following two statements. 
Statement p: 
The value of sin 120° can be divided by taking Ө = 240? in 


the equation 2 sin : - АП + sin Ө АД sin 0. 


Statement q: 
The angles A, B, C and D ofany quadrilateral ABCD satisfy 


the equation E (44 o) | E (B4 by |=0 


Then the truth values of p and q are respectively. 
[Online April 15, 2018] 

(a) ЕТ (b ТТ (с) ЕЕ (d TLF 

Contrapositive of the statement 

‘If two numbers are not equal, then their squares are not 

equal’, 18: [Online April 9, 2017] 

(a) If the squares of two numbers are equal, then the 
numbers are equal. 

(b) If the squares of two numbers are equal, then the 
numbers are not equal. 

(c) Ifthe squares of two numbers are not equal, then the 
numbers are not equal. 

(d) Ifthe squares of two numbers are not equal, then the 
numbers are equal. 

The contrapositive of the following statement, 

"If the side of a square doubles, then its area increases 

four times", is : [Online April 10, 2016] 

(a) If the area of a square increases four times, then its 
side is not doubled. 

(b) Ifthe area of a square increases four times, then its 
side is doubled. 

(c) Ifthe area of a square does not increases four times, 
then its side is not doubled. 

(d) If the side of a square is not doubled, then its area 
does not increase four times. 

Consider the following two statements : 

P:If7 is an odd number, then 7 is divisible by 2. 

О: If7 is a prime number, then 7 is an odd number. 

If V, isthe truth value ofthe contrapositive of P and V, is 

the truth value of contrapositive of Q, then the ordered 

pair (У |, V5) equals: [Online April 9, 2016] 

(а) (ВР (b (ET) © (LP) @ (ТТ) 

Consider the following statements : 

P : Suman is brilliant 

Q : Suman is rich. 

В : Suman is honest 

the negation of the statement 

“Suman is brilliant and dishonest if and only if suman is 

rich" can be equivalently expressed as : 
[Online April 11, 2015] 

0)-Оө-РлК 

(d -QoPA-R 


(а) -Qe-PvR 
(с) -QoPv-R 
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The contrapositive of the statement “Ifit is raining, then 62. 


I will not come", is : [Online April 10, 2015] 
(a) IfI will not come, then it is raining. 

(b) IfI will not come, then it is not raining. 

(c) IfI will come, then it is raining. 

(d) IfI will come, then it is not raining. 

The contrapositive of the statement “if I am not feeling 
well, then I will go to the doctor" is 


[Online April 19, 2014] 63. 


(a) IfI am feeling well, then I will not go to the doctor 
(b) IfI will go to the doctor, then I am feeling well 

(c) IfI will not go to the doctor, then I am feeling well 
(d) IfI will go to the doctor, then I am not feeling well. 
The contrapositive of the statement “ go to school if it 
does not rain" is [Online April 9, 2014] 


(a) Ifit rains, I do not go to school. 64. 


(b) IfI do not go to school, it rains. 

(c) Ifit rains, I go to school. 

(d) IfI goto school, it rains. 

The negation of the statement 

"If I become a teacher, then I will open a school", is : 
[2012] 

(a) I will become a teacher and I will not open a school. 

(b) Either I will not become a teacher or I will not open a 

school. 
(c) Neither I will become a teacher nor I will open a school. 
(d) I will not become a teacher or I will open a school. 


Let p and q denote the following statements 

p: Thesun is shining 

q: I shall play tennis in the afternoon 

The negation ofthe statement “If the sun is shining then I 
shall play tennis in the afternoon”, is 


[Online May 26, 2012] 
(а) 42-р (b 45-Р 
(c) P^-4 (d -4--р 
The Statement that is TRUE among the following is 
[Online May 7, 2012] 
(a) Thecontrapositive of 3x +2 =8 >x =2isx #2 
—3x-228. 


(b) The converse of tanx = 0 x = 0 15х #0 = tan x ^0. 
(с) р >q is equivalent to Pv —4. 
(d) руд and p^qhavethe same truth table. 


Let S be a non-empty subset of R. Consider the following 
statement : 


P : There is a rational number x € S such that 
x0. 


Which of the following statements is the negation of the 
statement P ? [2010] 


(а) There is no rational number x € S such than x <0. 
(b) Everyrational number x є S satisfies x < 0. 

(c) x e Sandx <0 => xisnotrational. 

(d) There is a rational number x € S such that x <0. 
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(b) Negation of given statement =~ (pv (~ p^q)) 
=~ PA~(~ PAD =~ рл(ру ~ 4) 
-(-P^q)vC- p ^c 9) 
—Fv(pAcq)-- pang 

(а) р:хө-у=(хә~ у)л(-у әх) 

=(~ ху ~ y)A(yv x) 
=~ (x ^y)^(xv y) 
Negation of p is 
-р-(хлуу-(хуу)-(хлу)/у(-хл-Уу) 
(d) The truth table of both the statements is 


Qr (XA y) =~ xv ~ y) 


ашке ын 


S, is not tautology and 
S, is not fallacy. 


Hence, both the statements (S,) and (5,) are not correct. 


4. 


Hints & Solutions 


ШАКАБА ЖЕЗ ЕСИ 


г. p—>~(p^~ q) is equivalent to ~ p vq 
( (рл4)-2(-4У7) 
= ~ (рл) (~) 
-(»pveq)v(-qvr) 
“(эруул Ул) 
v(-pv-qvr)is false, then ~p, ~q and r all these must 


be false. 
— p is true, q is true and r is false. 


(a) 
р\4 | рэ9 | р^(р 4) | (р^(рэ4)) эч |4 э P^(p4)|P^d4 PY(PAD | PV4 | P^(pv 4) 
T|T T Т Т Т Т Т Т Т 
Т|Е Е Е JE T F T T T 
ЕТ Т Е Т Е Е Е Т Е 
F|F T F Js Т Е Е F F 
@ (рл) э (руд) 10. (a) Given statement p > (~ q vr) is False. 

> ci(CP^a)^CoP^-9)9 => pis True and ~q v ris False 

> ЗУРАГ! = pis True and ~q is False and r is False 

©) truth values оЁр, q rare T, T, F respectively. 

Р14 рэ4 -р 4-ээ-р (рә 9) ^(рә-~ 9) 11. (a) Given Boolean expression is, 

TT T F F F —-(p-(q) {7 р 915 ѕатеаѕ~ру q} 

ГЕ F |F T F =~((~p)V(~q)) =Paq 

Е|Т| T Т Т Т 12. (b (pvag)v(pv-q) = ру(ауру-а 

аи Е ЖЕЕ. E 4 -(pvpv(av-q)-pvT-T 


Clearly (p > q) ^ (9 => ~p) is equivalent to ~p 


Hence first statement is tautology. 
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13. (b Forp>qvrtobeF. It can either be true or false 
r should be F and p => q should be F Option (d): (p лр), 
for p> to be F, р >T and q = Е Since, r is false 
p.q, r=T, ЕЕ Hence, (p ^ r) is false. 
14. (a) Bytruth table: 18. (d) PisTrue, Qis False and R is True 
p|a|-a|pv-a|-P|p^-«a | ра | PO pva | pra |(p^q) p |- pa (а) (-P)v(QAR)SFv(FAT)SFvF-F 
: : : : à : | i : А - (b (PAQ)v(-R)&(TAPF)v(F)eFvF-F 
FT|F| F |T| F |T T F T T (с) (-P)^A(- QAR)&FA(TAT)SFAT-F 
FIF T|T |T| F |F T F T T (d Pv(-QAR)ESTv(TAT)STvT-T 
(p^q)o2 C pva | PVD ФУС 4) 19. (c) Check each option 
: : (а) (pvq)^CP^q)7 CP ^4) 
T F (b (pva)^CPvaq)74 
T T (© (p^a)^CPv4)7p^d4 
15. (©) Consider the Boolean expression (d (p^q)^(-p^q)-F 
((p ^q) v (ру~ q) ^C p^- 4) 20. (c) Logicalstatement, 
-(pv-q)^(C- p^- 4) -[- CCP vq) v(p^r]^(-q^r) 
= (ру ~ q)^- p) A (pv —q)^- д) -[p^-q)v(p^r]^(-q^r) 
=((PA~ р) V (~ q^-p)^-d =[PA~DAC TANI VIPANAC ADI 
=(~pA~Q)a~q=(~ p^-q) -[p^-q^r]lvIp^r^- 4] 
16. (а) -(-poQ)e-(pvq)e-p^-q =(pA~q)ar 
17. (b 915 false and [(р ла) >>!" is true =(pAr)A~q 
As (p ^ q) is false 21. @ ~(pvq)v(~ pq) 


[False <> r] is true (эрх Cd) 
Hence r is false 


Option (a): saysp v r, алжээ! 
Since r is false э-рлїэ-р 
Hence (p v r) can either be true or false 22. @ 
Option (b): says (p^r) (p vr) p|g|p[oq -РУу-4  РЭСРУ-4) 

. Т| Т| Е Е Е Е 
(p Ar) is false ЭЭ Т T Ч 
Since, F > Tis true and 

: F'T|T F T T 
Е > Fis also true 

e F | F{ Т T T T 
Hence, it is a tautology 

From the truth table, 


Option (c): (p v r) > (p^r) 


De puri d р > (~p v ~ q)is false only when p and q both are true. 


23. (b) As the truth table for the (рл ~ 9) A (p Ar) > ~p v qis false, then only possible values of (p, q, г) is (T, F, T) 


Р | 4 r |=а | рлтд | PAT | “р |-=-руф |(рл=д)л (рл?) |(p^-q)^(pA^r--pva 
ттт Е Е T F T F T 
ТЕТ T T T F F T F 
ТТ | Е Е Е Е Е Т Е T 
ЕТ ТТ Е Е Е T T F T 
Е|Е |Т T F F T T F T 
Е | Т | Е Е Е Е Т T F T 
Т | Е | Е T T F F F F T 
Е | Е | Е T F F T T F T 


www.jeebooks.in 


п Е 


24. (a) Truthtable 30. (b) Given statement is 
ЕЕЕ 00 (=р) лр) ^(р -9)-э4 p = (дут) which is equivalent to 
т] т (р= 4) (р ғ) 
31. (c) Given ~ (ру ~ 9) ~ (рм) 
= (- рм) (- pv- а) 
=~ру(4у ~ 4) 
=~ р 
32. (b) Statement-2 : (p > 4) © (^q > ~p) 
/. (а) -p^(pvq)-q bea tautology = (рэ 4) < p >q) 
Other options аге not tautology. which is always true. 
25. (b) We have So, statement 2 is true 


Statement-1: (p a ~q) ^ (~p ^q) 


p[q|-P|p34|-p4|(-p g)— q4|(p 9> (Pg) q) 
ТЕ Е Е T F T SDA SERENE 
Т (ТЕ T T T T SPARAS 
F|F/T T F T T =fafaf 
F[T|T Г T T T So statement-1 is true 
It is tautology. 33. (c) p  (—p v q) has truth value F. 
26. (b (^p v (рл-а) It means p > (~p v q)is false. 
It means p is true and ~ p v q is false. 
р а |-р -4|P^-4 | (~p)v(pa~a) ee e 
T T| F |F F F => p is true and both ~ p and q are false. 
ТЕГЕ ГТ T T => pis true and q is false. 
FTIT F| Е F 34. @) 
FIF| T T F F 


(b) д^” g 7 l6; butisnot prime. 
27. (а) (Pa~) VaV (~ psg) 


= ((pvq)^(-qvq)) v(p^q) Hence P ^ Q >R, false 
> t(pvaq)^Tiv(ep^q) 
—(pvq)v(ep^q) 

=> t((pvq)v^—pi^(pvqvgq) 


2 
© 8-2 


~ =3; but 12 is not prime 
2 


Hence О > В, false 


=> Ta(pvq) 
—pvq (Y 16 , 4 
28. (b) -[-sv(-r ^ s)] (d) "a g СЕ 18 not an integer 
d и 2! Hence О > Р, false 
= SAU V~ 
=(s лг) v (s ^- S) Pe 4D) 
-(s^r)vf 4|р|4-2р | P>@>P) | ру | р(ру 
Б T|T T T T T 
29. (c) 0) (ii) ТЇЕ| Е T T T 
piqi-4|pO-4|-(po-21Ppo4 FIT| T T T T 
КОЕТ F T T ЕЕ T T F T 
F|T|F T F F 
Since truth value ofp > (q > p) and 
oe salle Т i 2 — (p v 4) аге same, hence р  (q — p) is equivalent 
TIE F Т pr T 1 


юр-» (р № 9). 
From column (1) and (ii) are equivalent. 
Clearly equivalent to р < q 
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39. 


40. 


41. 


42. 
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(c) (ХАВ)-51-ЦАлВ)-» 
А В |-А | АлВ | -АуВ Ав) | сАУВ) 
ТТ Е T T T F 
ТЕ] F Е Е T F 
FIT T F T T F 
ЕЕ Т Е T T F 

(c) Truth table ofall options is as follows. 


M-227 


37. (b) Let p and q be two statements. 
p > qis equivalent to ~ p vq. 


38. (a) (p a)^(q >p) means p “4 


“тт рт 


Itis tautology. 


(b) Thetruth table for the logical statements, involved in 
statement 1, is as follows : 


() (i) 
Р|4(-4| РӨ-4|-(рРӨ-4) Ped 
ТЇТ | F Е Т Т 
ТЕТ T F F 
FT| F T F F 
F|F|T F T T 


We observe the columns (1) and (11) are identical, therefore 
~(p €» ^q) is equivalent top + q 
But ~ (p © ~q) is not a tautology as all entries in its column 
are not T. 

". Statement-1 is true but statement-2 is false. 
(b) The truth table for the given statements, as follows : 


eea are j eoa oe j poia 
rot? TI T] 


Е |T| T F T T 
F |F| Е T T T 


From table we observe that 


p (qp) is equivalent to p>(pvq) 

(None) 

Given that 

p: xisanirrational number 

q : y is a transcendental number 

r : xis a rational number iffy is a transcendental number. 
clearly r:~ p 4q 

Truth table to check the equivalence of ‘7’ and ‘ў or p’; ‘7’ 
and ~ (р «~ 9) 


From columns (1), (1) and (iii), we observe, that none ofthe 
these statements are equivalent to each other. 

*. Statement Таз well as statement 2 both are false. 

`. None of the options is correct. 


F F то в | 
T T T T T T T T 
F F F F T F T T 


43. (a) Contrapositive statement will be 
"For an integer n, if n is not odd then n? — 1 is not even". 
or 
"For an integer n, ifn is even then л? — 1 is odd". 


44. (d) The truth table of (p —^(q > p) 5 (p (pvq) 


is 
p (q p) 
"| ПШ шы Fees 


о _ 
cl eae ee ШЕ RN 
вет т] T ^ T | 


Hence, the statement is tautology. 


45. (b) Contrapositive statement will be "Ifa function is not 
continuous at 'a', then it is not differentiable at 'a' 


46. (d) Contrapositive of p > qis ~ q >~ p 
i.e. contrapositive of 'if p then q' 15 'ifnot q then not p'. 
47. (b) Let p and q the statements such that р = J5 is an 
integer q =5 is an irrational number. 
Then, negation ofthe given statement 
J5 is not an integer and 5 is not an irrational Number 


~ (ру 9) =~р^~ 9 
48. (d LetP-ACcCB,Q-BcD,R-AcC 
Contrapositive of (P ^ О) > Ris~R>~(PAQ) 


~R>~Pv~Q 

49. (d -—sv(-r^s)s(-sv-—r)^(-svs) 
=(~sv~r) (^ ~s v s) 15 tautology) 
=~ (5 лг) 


Hence, its negation is s ^ r. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


www.jeebooks.in 


"2s es 


0) ~@PvCPAg)=~CPA Ф л-р 

-Cqvp)^-p 

=~p A (pv ~q) 

=(~qA~p) v (p ^ -p) 

= (~p ^ ~q) 

(a) S: “Ifyou are born in India, then you are a citizen of 
India." 

Contrapositive of p > qis-q-—»-p 

So contrapositive of statement S will be : 

“Ifyou are not a citizen of India, then you are not born in 
India." 

(c) Contrapositive of “If A then B" is “If ~B then ~A”. 
Hence contrapositive of “If two numbers are not equal, 
then their squares are not equal” is “If squares of two 
numbers are equal, then the two numbers are equal". 

(a) Statement p: 


sin 120? = cos 30° = E => 2sin 120° = 3 


So, A1 +sin 240° – 4/1 ѕіп 240° 


Statement q: 
о oe LA 
2 2 

у ке”) 

=> cos + COS 
2 

A+C A+C 

= cos os =0 
2 2 


Therefore, statement p is false and statement q is true. 
(a) p 4 
then -q-p 
If the square of two numbers are equal, then the 
numbers are equal. 
(c) Contrapositive of p  q is given by ~ q ә ~ р 
So (c) is the right option. 
(a) Contrapositive of P : 
T is not divisible by 2 > T is not odd number 
T —F:F(V) 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


Contra positive О: 

Tis not odd number — T'is not a prime number 
F-F:T(V,) 

(d) Suman is brilliant and dishonest can be expressed as 
PA~R 

therefore given statement is equal to( PA ~ В) <> О 
Negation of the above statement is ~ О <> рл ~ В 

(d) Thecentre positive ofthe statement is “Ifi will come, 
then it is not raining". 

(c) Given statement can be written in implication form as 
I am not feeling well => I will go to the doctor. 
Contrapositive form : 

I will not go to the doctor => I am feeling well. 

i.e. If I will not go to the doctor, then I am feeling well. 
(b) let p — If it does not rain 

q — I go to school 

According to law of contrapositive 
р=>4=-9>-Рр 

i.e. ~q = I do not go to school 

~p = It rains 

~q > -p is If I do not go to school, it rains. 

(a) Let p : I become a teacher. 

q : I will open a school 

Negation of p > q is ~ (p> q)=pa~q 

i.e. I will become a teacher and I will not open a school. 
(c) Let p : The sun is shining. 

q : I shall play tennis in the afternoon. 


Negation of p > q is =(р>а)= D^^dq 
(a) Only statement given in option 
(a) istrue. 
(b) The converse of tanx = 0 > x = 0 is 
x=0>tanx=0 
-. Statement (b) is false 
(c) ~(p=>q)is equivalent to Р^-Ч 
-. Statement given in option (c) is false. 
(d) No, P vq and P^q does not have the same truth 
value. 
(b) Given that Р: there is a rational number x e S such 
that x » 0. 
~P : Every rational number хє 5 satisfies x < 0. 


EBD 83 


Statistics 


1. 


A Arithmetic Mean, Geometric Mean, ОЗ 
a TC 2 ^ gm | 
х ТОРТСШ Harmonic Mean, Median & Mode В 


Consider the data on x taking the values 0, 2, 4, 8, ..., 2" with 
frequencies "С, "С, "С,, ..., "C, respectively. If the mean of 


728 
gn 


this data is , then n is equal to 


[NA Sep. 06, 2020 (П)] 

The minimum value of 2975-2085 is : [Sep. 04, 2020 (II)] 
EPES =e 

@ 2 X (p 2952 (0) 2-2 (фә 4 


Iffor some x Е В, the frequency distribution ofthe marks 
obtained by 20 students in a test is : 


then the mean ofthe marks is : 


[April 10, 2019 (1)] 
(a) 32 (6) 30 (с) 25 (d) 28 


The mean and the median of the following ten numbers in 
increasing order 10, 22, 26, 29, 34, х, 42, 67, 70, y are42 and 


35 respectively, then - is equal to: [April. 09, 2019 (1)| 


(a) 9/4 (b) 7/2 (c) 8/3 (d) 7/3 
The mean ofa set of 30 observations is 75. If each other 
observation is multiplied by a non-zero number A and then 
each of them is decreased by 25, their mean remains the 
same. The A is equal to [Online April 15, 2018] 
10 4 
a) — b) — 
(a) | (b) 3 
The mean age of 25 teachers in a school is 40 years. A 
teacher retires at the age of 60 years and a new teacher is 
appointed in his place. If now the mean age ofthe teachers 
in this school is 39 years, then the age (in years) of the 
newly appointed teacher is : [Online April 8, 2017] 


(a) 25 (b) 30 (c) 35 (d) 40 


1 2 
© = (d) = 


10. 


п. 


12. 


13. 
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The mean of the data set comprising of 16 observations is 
16. If one of the observation valued 16 is deleted and three 
new observations valued 3, 4 and 5 are added to the data, 
then the mean of the resultant data, is: [2015] 


(a) 15.8 (b) 14.0 (c) 168 (d) 16.0 
Letthe sum ofthe first three terms ofan A. P, be 39 and the 


sum of its last four terms be 178. If the first term of this 
A.P. is 10, then the median ofthe A.P. 18: 

[Online April 10, 2015] 
(a) 28 (b) 26.5 (c) 29.5 (d) 31 
A factory is operating in two shifts, day and night, with 70 
and 30 workers respectively. If per day mean wage ofthe 
day shift workers is X 54 and per day mean wage of all the 
workers is X 60, then per day mean wage ofthe night shift 
workers (in X) 18: [Online April 10, 2015] 
(a) 69 (b) 66 (c) 74 (d) 75 
In a set of 2n distinct observations, each of the 
observations below the median of all the observations is 
increased by 5 and each ofthe remaining observations is 
decreased by 3. Then the mean of the new set of 
observations: [Online April 9, 2014] 


(a) increases by 1 (b) decreases by 1 


(c) decreases by 2 (d) increases by 2 


If the median and the range of four numbers 
іх, y, 2x + y, x — у}, where 0 < y < x < 2y, are 10 
and 28 respectively, then the mean ofthe numbers is : 
[Online April 23, 2013] 
(a) 18 (b) 10 (c) 5 (d) 14 
The mean ofa data set consisting of 20 observations is 40. 
If one observation 53 was wrongly recorded as 33, then 
thecorrect mean will be : [Online April 9, 2013] 
(a) 41 (b) 49 (c) 40.5 (d) 42.5 
The median of 100 observations grouped in classes of 
equal width is 25. If the median class interval is 20 - 30 and 
the number of observations less than 20 is 45, then the 
frequency of median class is [Online May 19, 2012] 
(a) 10 (b) 20 (c) 15 (4) 12 


14. 


15. 


16. 


17. 


18. 


19. 
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The frequency distribution of daily working expenditure 
of families in a locality is as follows: 


Expenditure | 0-50} 50-100} 100-150 | 150-200} 200-250 
in €. (x): 


No. of 24 | 33 37 25 
families (Г): 


Ifthe mode ofthe distribution is € 140, then the value of b 
is [Online May 7, 2012] 


(a) 34 (b) 31 (c) 26 (d) 36 


The average marks of boys in class is 52 and that of girls is 
42. The average marks of boys and girls combined is 50. 


The percentage of boys in the class is [2007] 
(a) 80 (b) 60 (c) 40 (d) 20 
Себ ОТОРУ С x, be n observations such that 


Se = 400 and by x; =80. Then the possible value ofn 
among the following is [2005] 

(a) 15 (b) 18 (c) 9 (d) 12 

If in a frequency distribution, the mean and median are 21 
and 22 respectively, then its mode is approximately [2005] 
(a) 22.0 (b) 20.5 (c) 25.5 (d) 24.0 

The median ofa set of 9 distinct observations is 20.5. If 
each of the largest 4 observations of the set is increased 
by 2, then the median of the new set [2003] 


(a) remains the same as that of the original set 
(b) is increased by 2 

(c) is decreased by 2 

(d) is two times the original median. 


Ina class of 100 students there are 70 boys whose average 
marks in a subject are 75. If the average marks of the 
complete class is 72, then what is the average of the girls? 


[2002] 
(a) 73 (b) 65 (c) 68 (d) 74 
/ | Q uartile, Measures of Dispersion, 
i TOPIC Quartile Deviation, Mean 


20. 


Deviation, Variance & Standard 
Deviation, Coefficient of Variation 


n n 
If 0 —a)=n and Yi -а)? =na,(n,a> 1), then 
i-l i-l 
the standard deviation of п observations хү, x», ..., x, 18: 
[Sep. 06, 2020 (1)| 


(D nda-1 
(d) Ja-1 


(a) а-1 


(c) Jn(a-1) 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


The mean and variance of 7 observations are 8 and 16, 
respectively. If five observations are 2, 4, 10, 12, 14, then 
theabsolute difference ofthe remaining two observations 
is: [Sep. 05, 2020 (1)] 
(a) 1 (b) 4 (с) 2 (d) 3 

Ifthe mean and the standard deviation ofthe data 3, 5, 7, a, 


b are 5 and 2 respectively, then a and b are the roots ofthe 
equation : [Sep. 05, 2020 (1D] 


(a) x?-10x41820 (6) 2x? -20x+19=0 


(с) х2-10х-19-0 (d) x?-20x418-20 
The mean and variance of 8 observations are 10 and 13.5, 
respectively. If 6 of these observations are 5, 7, 10, 12, 14, 


15, then the absolute difference of the remaining two 
observations is : [Sep. 04, 2020 (1)| 


(a) 9 (b) 5 (c) 3 (d) 7 


Ifa variance of the following frequency distribution : 


is 50, then x is equal to А 
[NA Sep. 04, 2020 (ID)] 
For the frequency distribution : 


Variae с): 


15 
<.< x= ава ХЛ > the 


i=l 
standard deviation cannot be : [Sep. 03, 2020 (D] 
(a) 4 (b) 1 (c) 6 (d) 2 


Let x,(1 < i <10) be ten observations ofa random variable X. 


where 0 <x, «x, «x 


2 3 


10 10 
If УЕ -р)-3 and Ус - py. =9 where 
i=l i=l 


OzpcR, then the standard deviation of these 
Observations is : [Sep. 03, 2020 ID] 


3 4 7 
@) (> © 3 Ф 10 


Let X Z(x eN:1€ x X17) and Y={ax+b:xeX and 


а,Ь e R, а>0}. If mean and variance of elements of Y 
are 17 and 216 respectively then a + b is equal to: 


[Sep. 02, 2020 (1)| 
(a) 7 (b) -7 (© -27 (d) 9 
If the variance of the terms in an increasing A.P., 


9 
(c) 10 


by, by, by, ....., bj, is 90, then the common difference of 
this A.P. is [NA Sep. 02, 2020 (11)| 
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29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 
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Let the observations х (1 < i < 10) satisfy the equations, 


10 10 
S un -5)-10 and Gi -5y =40. If uand à are the 
i=l i=l 
mean and the variance of the observations, x, – 3, x 
^ X,,—3, then the ordered pair (p, à) is equal to: 
[Jan. 9, 2020 (1)| 
(а) (3,3) (6) (63 © (66) @) G.9 
The mean and the standard deviation (s.d.) of 10 
observations are 20 and 2 respectively. Each of these 10 
observations is multiplied by p and then reduced by q, 
where p # 0 and q # 0. If the new mean and new s.d. 
become half oftheir original values, then q is equal to: 
[Jan. 8, 2020 (1)| 
(a) -5 (b) 10 (c) -20 (d) -10 
The mean and variance of 20 observations are found to 
be 10 and 4, respectively. On rechecking, it was found 
that an observation 9 was incorrect and the correct 
observation was 11. Then the correct variance is: 
[Jan. 8, 2020 (ID] 
(a) 3.99 (b) 4.01 (c) 4.02 (d) 3.98 
Ifthe variance of the first n natural numbers is 10 and the 
variance of the first m even natural numbers is 16, then 
m+ nis equal to [NA Jan. 7, 2020 (1)| 
Ifthe mean and variance ofeight numbers 3, 7, 9, 12, 13, 
20, x and y be 10 and 25 respectively, then x - y is equal to 
[NA Jan. 7, 2020 (ID] 


тол , Хо 18 such that the mean of first four 
oftheseis 11, the mean ofthe remaining six is 16 and the 
sum of squares of all of these is 2,000 ; then the standard 


deviation of this data is : [April 12, 2019 (I)] 
(а) 2/2 (02 (с) 4 (d) J2 


If both the mean and the standard deviation of 50 
observations x , X, ..... , x, are equal to 16, then the mean 
оР(х,—4), (х, 4), ...,(х,,—4)? is: [April 10, 2019 AD] 
(a) 400 (b) 380 (c) 525 (d) 480 


Ifthe standard deviation ofthe numbers -1, 0, 1, k is 45 
where К > 0, then К is equal to: [April 09, 2019 (1)| 


@ 2/6 ©) AD © aH (à 46 


The mean and variance of seven observations are 8 and 
16, respectively. If 5 ofthe observations are 2, 4, 10, 12, 14, 
then the product of the remaining two observations is : 
[April 08, 2019 (D] 
(a) 45 (b) 49 (c) 48 (d) 40 
A student scores the following marks in five tests: 45, 54, 
41, 57,43. His score is not known for the sixth test. If the 
mean score is 48 in the six tests, then the standard 
deviation of the marks in six tests is : (April. 08, 2019 (П)] 


10 100 100 
el 0-2 () m 


3, 


y 


10 
(с) z 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


If the sum of the deviations of 50 observations from 30 is 
50, then the mean of these observations is : 


[Jan. 12, 2019 (D] 
(a) 30 (b) 51 (c) 50 (d) 31 
The mean and the variance of five observations are 4 and 
5.20, respectively. Ifthree ofthe observations are 3, 4 and 


4; then the absolute value of the difference of the other 
two observations, is : [Jan. 12, 2019 ID] 


(a) 7 (b) 5 (c) 1 (d) 3 
The outcome of each of 30 items was observed; 10 items 


1 1 
gave an outcome 29 each, 10 items gave outcome 2 


1 
each and the remaining 10 items gave outcome 5 +d each. 


4 
Ifthe variance of this outcome data is 3 then |d| equals : 
[Jan. 11, 2019 (1)] 


£ (d) J2 


2 5 
(a) 3 (с) EN 


A data consists of n observations: 


(b) 2 


ХїуХээ 


n n 
sx, If У 0; +)? 29n and У (х; - 0? = 5а 
i=l i=l 
then the standard deviation ofthis data is: 
[Jan. 09, 2019 AD] 


() 2 () 45 (95 (9 47 
The mean of five observations is 5 and their variance is 
9.20. Ifthree ofthe given five observations are 1, 3 and 8, 
then a ratio of other two observations is: 

[Jan. 10, 2019 (1)| 
(a) 10:3 (0) 4:9 (c) 5:8 (d) 6:7 
If mean and standard deviation of 5 observations 
X,, X, X, X, x, are 10 and 3, respectively, then the variance 
of 6 observations x ..,X, and — 50 is equal to: 

[Jan. 10, 2019 (ID)] 
(a) 509.5 (b) 586.5 (c) 582.5 (d) 507.5 
5 students of a class have an average height 150 cm and 
variance 18 cm?. A new student, whose height is 156 cm, 
joined them. The variance (in cm?) ofthe height ofthese 
six students is: [Jan. 9, 2019 (1)] 
(a) 16 (b) 22 (c) 20 (d) 18 
The mean and the standard deviation (s.d.) of five 
observations are 9 and 0, respectively. 


X 


12 23 у 


If one ofthe observations is changed such that the mean 
ofthe new set of five observations becomes 10, then their 
s.d. is? [Online April 16, 2018] 
(a) 0 (d) 1 


(b) 4 (© 2 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 
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If the mean of the data : 7, 8, 9, 7, 8, 7, A, 8 is 8, then the 
variance of this data is [Online April 15, 2018] 


(a) 2 (b) 2 ©) : (d) 1 


9 9 
2 
If > (х;=5) =9 and 2 Gi- 5) =45 then the standard 
i=l i=l 
deviation of the 9 items Х|, X,, ..., Xj is: 


(a) 4 (b) 2 (с) 3 


The sum of 100 observations and the sum of their squares 
are 400 and 2475, respectively. Later on, three observations, 
3, 4 and 5, were found to be incorrect. If the incorrect 
observations are omitted, then the variance of the remaining 
observations is : [Online April 9, 2017] 


(a) 825 (Ы) 850 (c) 8.00 (d) 9.00 


If the standard deviation of the numbers 2, 3, a and 11 is 
3.5, then which ofthe following is true? [2016] 


(a) За2-344-91-0 (Б) 3a2-23a444-0 
(c) 3a2-26a-55-0 (d) 3a2-32a484-0 


[2018] 
(d) 9 


The mean of 5 observations is 5 and their variance is 124. 
If three of the observations are 1, 2 and 6; then the mean 
deviation from the mean of the data 18: 


[Online April 10, 2016] 
(b) 26 (c) 28 (d) 24 


Ifthe mean deviation of the numbers 1, 1 +d,..., 1 + 100d 
from their mean is 255, then a value of d is: 


[Online April 9, 2016] 
© 202 (d) 0 


(a) 2.5 


(a) 10.1 (b) 5.05 


The variance of first 50 even natural numbersis [2014] 


437 833 
4 


я т 07 qms 


Let x, M and о? be respectively the mean, mode and 
variance of n observations Хү, x2, ...,x,andd,—-—-x;- a, 
171,2, ...., n, where a is any number. 


Statement I: Variance of d}, ,,... d, is 02. 


Statement II: Mean and mode of d}, d}, .... d, are —x —a 
and — M - a, respectively. [Online April 19, 2014] 
(a) Statement I and Statement II are both false 

(b) Statement I and Statement II are both true 

(c) Statement I is true and Statement II is false 


(d) Statement 118 false and Statement II is true 


55. 


56. 


57. 


58. 


59. 


60. 


Let X and M.D. be the mean and the mean deviation about 


X of n observations X517 1,2, eevee: , n. If each of the 
observations is increased by 5, then the new mean and 
the mean deviation about the new mean, respectively, are: 


[Online April 12, 2014] 
(а) х,мр. (b Х-5,М.. 
(© X,M.D.+5 (d X+5,M.D.+5 


All the students of a class performed poorly in 
Mathematics. The teacher decided to give grace marks of 
10to each ofthe students. Which ofthe following statistical 
measures will not change even after the grace marks were 
given ? [2013] 
(a) mean (b) median (c) mode (d) variance 
In a set of 2n observations, halfofthem are equal to 'a' and 
the remaining halfare equal to '—a'. Ifthe standard deviation 
of all the observations is 2 ; then the value of а | is: 
[Online April 25, 2013] 


(a) 2 (b /2 (c) 4 (d) 2/2 

Mean of 5 observations is 7. If four of these observations 
are 6, 7, 8, 10 and one is missing then the variance of all the 
five observations is : [Online April 22, 2013] 
(a) 4 (b) 6 (c) 8 (d) 2 

Let x, , x5,...., x, be n observations, and let x be their 
arithmetic mean and c? be the variance. 

Statement-1 : Variance of 2x,, 2x5, ..., 2x, is 402 


Statement-2 : Arithmetic mean 2х, 2x3, ..., 2x, is 4 Х. 
[2012] 

(a) Statement-1 is false, Statement-2 is true. 

(b) Statement-1 is true, statement-2 is true; statement-2 is 
a correct explanation for Statement-1. 

(c) Statement-1 is true, statement-2 is true; statement-2 is 
not a correct explanation for Statement-1. 

(d) Statement-1 is true, statement-2 is false. 

Statement 1: The variance offirst n odd natural numbers 


n? -1 
3 


Statement 2: The sum of first n odd natural number is п 
and the sum of square of first и odd natural numbers is 


is 


2 


12 t | 
3 


(a) Statement 1 is true, Statement 2 is false. 


: [Online May 26, 2012] 


(b) Statement 1 is true, Statement 2 is true; Statement 2 is 
nota correct explanation for Statement 1. 

(c) Statement 1 is false, Statement 2 is true. 

(d) Statement 1 is true, Statement 2 is true, Statement 2 is 
a correct explanation for Statement 1. 
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Ifthe mean of 4, 7, 2, 8, 6 and a is 7, then the mean deviation 
from the median of these observations is 

[Online May 12, 2012] 
(a) 8 (b) 5 (c) 1 (d) 3 
A scientist is weighing each of 30 fishes. Their mean weight 
worked out is 30 gm and a standarion deviation of 2 gm. 
Later, it was found that the measuring scale was misaligned 
and always under reported every fish weight by 2 gm. The 
correct mean and standard deviation (in gm) of fishes are 
respectively : [2011RS] 
(a) 32,2 (b) 32,4 (c) 28,2 (d) 28,4 
Ifthe mean deviation about the median ofthe numbers a, 
2а,....... ,50a is 50, then |а | equals [2011] 
(a) 3 (b) 4 (c) 5 (d) 2 
For two data sets, each of size 5, the variances are given to 
be 4 and 5 and the corresponding means are given to be 2 


and 4, respectively. The variance ofthe combined data set 
is [2010] 


11 13 5 
(8) = (b) 6 (c) E (d) 2 


Ifthe mean deviation of the numbers 1, 1 + d, 
] * 2d, .... 1 + 100d from their mean is 255, then d is equal to: 


[2009] 
(a) 20.0 (b) 10.1 (c) 202 (d) 10.0 
Statement-1 : The variance of first n even natural numbers 
| x —1 
18 
4 


Statement-2 : The sum of first n natural numbers is 
n(n +1) 
— —— — and the sum of squares of first n natural numbers 


T n(n+1)(2n +1) | 
6 


[2009] 


(a) Statement-1 is true, Statement-2 is true. Statement-2 is 
nota correct explanation Юг Statement- 1. 


(b) Statement-1 is true, Statement-2 is false. 


67. 


68. 


69. 


70. 


71. 


(c) Statement-1 is false, Statement-2 is true. 
(d) Statement-1 is true, Statement-2 is true. Statement-2 is 
a correct explanation for Statement-1. 


The mean ofthe numbers a, b, 8, 5, 10 is бапа the variance 
is 6.80. Then which one of the following gives possible 


values of a and b? [2008] 
(a) a=0,b=7 (b) a=5,b=2 
(c) a=1, b=6 (d) a=3,b=4 


Suppose a population А has 100 observations 101, 102, 
€ , 200 and another population B has 100 obsevrations 


1511525: 055 250. If V, and V, represent the variances 
of the two populations, respectively then = is [2006] 
B 
9 4 2 
(a) 1 (b = () — (d) — 
4 9 3 


In a series of 2 n observations, half of them equal a and 
remaining half equal —a. If the standard deviation of the 
observations is 2, then |a| equals. [2004] 
42 1 
n n 


(a) (c) 2 


(b /2 


Consider the following statements : 

(A) Mode can be computed from histogram 

(B) Median is not independent of change of scale 

(C) Variance is independent of change of origin and scale. 
Which of these is / are correct ? [2004] 
(a) (А), (В) and (С) (b) Only(B) 

(c) Only(A) and (B) (d) Only (A) 

In an experiment with 15 observations on x, the following 
results were available: 


Xx? = 2830, Xx =170 


One observation that was 20 was found to be wrong and 
was replaced by the correct value 30. The corrected 
variance is [2003] 


(a) 833 (Ы) 7800 (е) 18866 (а) 17733 
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(6.00) 


Mean 


Xx, _ 0-"Cy4+2-"C, 427 "C, e 2" C, 
: "Co" C, +...4+"C, 


1 


То find sum of numerator consider 


@+х)” =”С, +"Cx+ "Cx? +...+”"С„х” 4) 


Put х-2-23”-1-2-"С,422-7С,-...42"-7С, 


To find sum of denominator, put x — 1 in (1) , we get 


3" -] 28 
2 >3"=729 >n=6 
25 P 
gsinx + ycosx Д 28 
(d) j » (Sire Foose) 2 C AM > GM) 
| sin x+cos x 
=> QS Æ gsosx > 2 -2 2 
Since, —2 < sin x+ cosx < 4/2 
sin x+cos x NEN 
<. Minimum valueof 2  ? =2 v2 


1 


= gsinx 299% > 7 . 


(d) Number of students are, 

(x 1)?+(2х— 5) + (22— Зх) + х= 20 
—2x!*t2x-4-20—x-*tx-12-20 
> (х+4) (х-3)=0=х=3 


Marks 2131517 
№. of students | 16 |1 [0 | 3 


_ 3243421 56 
Average marks = —30 ^20 2.8 
(d) Ten numbers in increasing order are 
10, 22, 26, 29, 34, x, 42, 67, 70, y 


Эр xt y+300_ 


Mean = 42 >x+y=120 
n 10 
Ts +T, 34-х 
Median =—2——© = 35 5 2х 36 and y ^ 84 
y 84 7 
Hi L = — = — 
ence, 534653 


234 es 


Hints & Solutions 


(b) As mean is a linear operation, so if each observation 
is multiplied by à and decreased by 25 then the mean 
becomes 75 А-– 25. 

According to the question, 


75 У—25=75= h= ы 


1 і X5 I Eyes і X55 
Let х-40 
(c) Let; 25 
= х+х,+......... Fx, = 1000 
X, X, Feces +x,,—-60 + A=39 x 25 


Let A be the age of new teacher. 
=> 1000—60+A=975 
=> А=975—940=35 
(b) Sum of 16 observations = 16 x 16= 256 
Sum of resultant 18 observations 
256-16-(3-4-5)-252 
252 


Mean of observations = d8 -14 


(с) а, +а,+а,= 39 

=> a,t(a,td)-*(a,-* 24d) = 39 
=> 3a +34=39 

= 4-3 

Sum of last four term = 178 


[7 a, = 10] 


. 178 
Their mean = заг —44.5 
a,— 44.5 1.5 3-49 


104-49 199 - 29.5 
2 
(c) Let average wage of Night shift worker is x 


70 x 54 *30xx-60x100 


Median = 


x=74 
(a) There are 2л observations Хү, x», ..., х, 
2n 
Xi 
So, mean = 2,2- 
i 2n 


Let these observations be divided into two parts 
Хү, Хов es X, and Хар =» Хэд | 
Each in 18 part 5 is added, so total of first part is 


n 
2 x +5n- 
i=l 


In second part 3 is subtracted from each 
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п. 


12. 


13. 
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2n 14. 
So, total of second part is X х; -3n 
i-n4l 
Total of 2n terms are 
n 2n 2n 
Ух +50 + у х; -3n = У +2n 
1-1 i-n4l 1-1 
2п 2n 
x; - 2n x; 
Mean = : = шин | 
2, 2п 2, 2n 
1-1 1-1 
So, it increase by 1. 
(d) Since0 «y «x «2y 
D 2 э y 2 
~ х-у<у<х<2х+у 
+ 
Hence median = =10 
> х+у=20 41) 


And range = (2x + у)—(х—у)=х +2у 
But range =28 


<. x +2y=28 410) 
From equations (1) and (ii), 
x=12,y=8 
(x-y)+ytxt+(2Qx+y) 4x+y 
-. Mean = = 
4 4 15. 
8 


-х42-12-3-14 
4 4 


20х40-433--55 
20 


(a) Correct mean = = 41.1 


Nearest option : (а) 41 
(a) Median is given as 


=; 


M - 1+2 
Ї 


where 
1 = lower limit of the median - class 


f = frequency of the median class 


N — total frequency 
F = cumulative frequency of the class just before the 
median class 


C= length of median class 17. 


Now, given, M — 25, N= 100, Е= 45, 
С-20-30-10,1-20. 


-. Byusing formula, we have 18. 


50-45 


25= 20+ x10 


25-20 


xC 16. 


(d) Frequency distribution is given as 


No. of families (f) 


Clearly, modal class is 100-150, as the maximum 
frequency occurs in this class. 
Given, Моде = 140 


We have 

Mode = /4 fo - fa xi 
2fo-fi-fh 

where 

£= 100, fo=37,f, =33,f,=b 

i=50 

Thus, we get 

140 = 100+ "eas x50 
2(37)-33-b 


- 100+] ы |550 = 100. 200 
74—33 Б 41—b 
=> 5740=4300+40b —b-36 
(a) Let the number of boys be x and girls be y. 
52x + 42y =50(x+y) 
52x 50х = 50у— 42у 


4 
2x=8y > 225 25-22 
y 1 x+y 5 
Required % of boys = x100 
х+у 
4 
Noon 


(b) We know that for positive real numbers Х|, x», ...., x, 
A.M. of КЁ powers ох, > КЁ the power of A.M. of x; 


+882} =) 


n n 


= n 216 . So only possible value for 

n=18 
(d) We know that Mode = 3 Median — 2Mean 
3х22-2х21-566-42-424 


th 
(a) n=9 then median term = uS = 5 term. That 


means four observation followed by it. If last four 
observations are increased by 2. The median is 5th 
observation which is remaining unchanged. 

There will beno change in median. 
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M-236 
19. (b) Total student = 100 > х+у=80- 63 
Total marks of 70 boys = 75 х 70 = 5250 Е : 
Rd B >x+y=17 41) 
=> Total marks of girls = 7200— 5250 = 1950 
Number of girls = 100— 70 = 30 аг) = 13.5 
1950 
N ЕЕ ми. 65 _ 25+49+100+144+196+225+ x &Y*. qo) 
20. (d) Standard deviation 8 
2 >x +y =169 441) 
»3 (x, = ay. 5 (х= E From (1) and (11) we get 
i=l il (x, у)= (12, 5) or (5, 12) 
i n n [гп a »1] So, |x -y |* 7. 
| 24. (4) 
x; | 15 | 25 | 35 
2 5|21х12 
= \ na (2) - /а—1 E 
цан: _ Xx  30470425x 
ini ; x= = = 25 
21. (с) Let two remaining observations are x,, Ху. xf 44x 
2-4-10-12-144 
So, ¥ = “17 *2 28 (given) ‚ ух 214 
7 ЕН) 
rf 
>x% +y =14 440) 
450--625х--2450 
x3 ух \2 > 50 = : 625 
Now, o? = T (=) = 16 (given) tx 
2900 + 625x 
675 = => 50x = 200 
| | | | Ly? 4 x2 
_ 4416 +100 +144 +196 + xi FX 64-16 4+х 
7 лх=4 
дер x? + х2 = (16464) x 7 25. (c) Ifvariate varries from a to b then variance 
2 
y b-a 
> x dd -100 441) var (x) 4 7 ) 
© (х+ yy =x? e y? + 2xy > ху = 48 .. (iil) 10-0)? 
2 2 = var(s) <| 
(х= у) = (х+ у) -4ху-196-192-4 2 
>x-y=2 >|x-y|=2 => var (x) < 25 
— standard deviation « 5 
22. (c) Mean - 34-54 : +218 2120: Т It is clear that standard deviation cann't be 6. 
2245 47 a" 45 2 10 ( 10 2 
i = 5) =4 2 
Variance С (5) У; (x; — p) by - p) 
=a" +b =62 26. © 80-12 7 = 7 
— (a+b) -2ab = 62 
= ab =19 
Hence, a and b are the roots of the equation, 
х2-10х-19-0, 9 (зү 9 
23. (d) Let the two remaining observations be x and y. - M10 Ї | “10 
— 54+74+104124+144+15+x+y 
M 8 2 op.lt2t39..017 17x18 
” жан 17 B n 
+x+y 
=> 10 = ———— 
8 т ee ey 


17 
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зн Ша 


(с) Let x and o be the mean and standard deviations of 


а-(17:18) 
17-2 


-р-17-»944-5-17 À) 


У, 2 
Мг (к) = 42 = 2-0) 
n 


427 40.4177 
= т (9)? 


213535 (0105-41-24 

6-17 
Var (y) = a? Var (x) -02-24-216 
5 216 
а = — = 

24 

<. From (i), b = 17 -9a 217 - 27 = -10 
ла+Ь=3+(—10) =-7 

28. (3) 


9>a=3 


11 ( 

ye |) 

= рз. 
11 11 


Variance — 


Let common difference of A.P. bed 


10 ( 10 y 
У (в +9)” | $ (b +) 
= r=0 r=0 

11 11 


1152 ang (1°21) ыг( 9хиїх21) 


11 


= (b? +1054 +354?) - (b, +54)? =104? 
*- Variance = 90 (Given) 


»1042-90-»4-3. 


X(x;-5) _ 
10 


29. (a) Mean of the observation (x, — 5) = Ї 


X= (Mean (x,- 5)) +2=3 
Variance of the observation 


Х(хү-5)) X(-5. 
10 10 


и= var (x,-5) = 


given observations. 


If each observation is multiplied with p and then q is 


subtracted. 


New mean (xj) = px -q 


=> 10-2pQ0)-q 40) 
and new standard deviations o, = |p| o 
í 2 1 1 
> 1-00) > pl- 5 > р=+5 
1 нэ 
Ifp= z» then 4-0 (from equation (1)) 
1 
Ifp=— 7, then g=— 20 
(a) Let x,, x, ....., X, be 20 observations, then 
Xp +X + m + Хэд 
M 1 
ean 20 0 
20 
Ух 
> М „(i 
20 (i) 
2 
Variance == - (7)? 
n 
2 
-» 29 199-4 48) 
20 
Ух2-104х20-2080 
Actual mean ео 
20 20 
UN 2080-814121 (202 
ariance — 
20 20 
-2120 ou =106 -102.01 2 3.99 
20 
(18) Var (1, 2,....., п) =10 
2452, 2 ‚Эз 2 
Балж 39 +n (= us "\ =10 
n n 
(п +1)(2л +1) (“HY -i 
6 2 
=> m-1-2120 => п= 11 
Var (2, 4,6, ....., 2т) = 16 => Var (1, 2,.....,т)=4 
=> m-1-48 > т=7 
=> т+п=18 
— 3+74+94124+134+204+x4 
(52)Mean =X = с ХУ =10 
=> х+у=16 0) 
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2 2 
Variance= o? SUUM. xy? -25 2052 
: — 16 =5 >k=2V6 
‚40-4814 l ' i452 1,2 
о? _9+49+81+144+169+400+х У 100-25 Е 
8 37. (c) Lettheremaining numbers are a and b. 
24.42 = ü j к4-10-12-14-4а4 
=> x+y = MS ..ii) Mean (5) Ум _2+4+10+12+14+а+Ь _, 
From eqn. (i), (x * y? = (16)? N 7 
> x +y +2xy=256 
Using eqn. (ii), 148 +2ху= 256 => at+b=14 40) 
=> xy-52 5 
34. (b) According to the question, Variance (o2) = Ls (х) =16 
xy +x | 
1-2 2 х4 11 =х,+х,+х,+х,=44 
2 2 2 2 2 2 2 
Xs + Xg +... +X 2* +45 +107 -12^ +145 +а +b 
шим чи гэ К ш а: - = (8)?= 16 
2 2 2 
and xf xj +..м0 = 2000 => а2+12= 100 Gii) 
Ух? А From (i) and (ii), (14 — b? + b? = 100 
.. "aH 2-5 i үү 
- standard deviation, o Тос (x) —196--b? 28b + B2= 100 
2 =>b?—14b+ 48 =0 
2000 (44-496 P : 
= 10 Ї 2) = 0-68 
35. (а) Given, mean and standard deviation are equal to 16. до 
/. (a, b) = (6, 8) or (8, 6) 
А м + х2 +....Х50 cum 
mo AE т 16 Hence, the product ofthe remaining two observations 
=ab=48 
2 2. a2 
and 162 <2! TQ Gace aud 38. (a) с> Mean score = 48 
Let unknown score be x, 
=> 2 (16/50 x? 4x2 +....x8 ‚ = 315454:54-57:443-:х _ да 
2 2 2 1 6 
Required mean = Un A +a И ыр) x+240= 288 >x=48 
50 
2.2 2 Now. с^ 1 (48-41) + (48-45)? + (48—54)? 
XP + +...+хду+50х16—8(ху + Ху +...+ Xs9) , 6 
50 + (48 – 57)2+ (48 —43)?+ (48 — 48)? 
162 (100) + (50) —8(16 x 50) 1 (4949436481425) = 200 _ 100 
= = 400 6 T T T T 6 3 
50 
k me 
36. (a) Mean of given observation Er 1/3 
*- Standard deviation = 5 50 
с2= 5 39. (d) Given, 2, (x; 30) – 50 
i=l 
> o? 5G -xy 50 
n Ух, - 50(30) – 50 
i=l 
G+) +) (8-0) 3) 
| | 50 
4 4 4 4 
5 > У» =1550 


4 1 2 
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42. 
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M Xi 
ean, x = 
* ^50 


_ 1550 E 
шэн 
(a) Let two observations be x, and x,, then 


Ж + +3+4+4 _ 


5 

=> x,+x,=9 440) 

2 
Variance= 243. (gy? 

N 
21232 
(5 appa ааа TX) 16 
5 

26=41+ x? +х2 - 80 
x? +25 = 65 ...(ii) 
From (1) and (11); 
x,78,x,-1 


Hence, the required value of the difference of other two 
observations = |x, —x,| = 7 


1 1 
(d) Outcomes are (1-4) (2-4)o-. 10 times, at 
2 2 2.2 


..., 10 times, ска, ..., 10 times 


1/1 1 
= — | — x30 |=— 
Mean x | 2 


Variance of the outcomes is, 


Ї © 92 
225 y 
оа (x) 
1 1 2 1 2 2 
= || =-4 | x10+| >| х10+ Lsa] x10|-— 
30112 2 
=> : EE : 
3 30 4 
4 1.25 1 
I——MH—q^-—— 
p m E 


> d?=2 > |4= 42 
(b) Variance is given by, 


1 n 2 1 n 2 
с?=-Ух, E -5x 
П iz П iz 


ho 15 
acq ; 
идэг" 2 40) 


43. 


44. 


п п 
2 
Here, A => % and B= Èx 
i=l i=l 


YO; +1) =9n 
= A+nt+2B=9n>A+2B=8n 410) 
XG; -D? = 5n 
=> А+п-2В = 5п ә А-2В = 4п ..(iii) 
From (ii) and (iii), 
A=6n,B=n 
1 1 2 
—g22—xÓ6n хп =6-1=5 
n n 
>0=/5 
(b) Since mean of x, x,, x4, x, and x; is 5 
= x tr +х,+х.+х,=25 
=> 1+3+8+х,+х,=25 
=> x,+x,=13 40) 


5 
j 2 
j= = X F9. 
H (52=92 2, 5(25 +9.2) 


5 
-125-46-171 
=> (17-(3у-(8у-х2-х2-171 
=> xb-x-97 (ii) 
— (x, * х)?—2х„х„=97 
— 2x,x,7 132—97= 72 2 xx,736 ...(iii) 
: m n 9 
(1) and (i) 9x,:3,75 or 1 


Mae 


Xj = 22 
@ ля —2,5-10x5-505 2,57 =50—50=0 
5 i=l i=l 


2 
i=l —(0 2234529 
Ex (10) 


5 
= Ух =545 
i=l 


Then, 


6 3 
> У-У х +(-50) 
i=l 


i=] 
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24 Е 


= 545 + (-50)?=3045 


6 
2 
Ул 
i=l i 


1 2 
=1 
6 6 6 


1 


Variance 


ух? 
45. (c) » Variance 0? = т ӨГ 


Xx 


=> 18--2--(50) 


=> Хх2=90+112590=112590 
Then, variance of the height of six students 


112590+(156)? (7504156 
da 6 6 


=22821 - 22801 =20 
46. (c) Heremean= x -9 


=> Ххү-9х5-45 

Now, standard deviation = 0 

г. all the five terms are same i.e.; 9. 
Now for changed observation 


new 


n 
METEEN; E 
5 
47. @ у= КЕТЕ ТЕ g 
54+) , 1-10 


Now variance = o? 


(7=8)" + (8-8) 4 (9 -R) - (7 -8)* (8 - 8)" 
(7-8. (10-8)? - (8-8)? 


8 
1+0+1+1+0+1+4+0 8 
8 8 
Hence, the variance is 1. 


1 


= 02 = 


9 9 
48. (b) Given У/(хг-5)-9-» Ух, = 54 ...() 


i=l i=l 


49. 


50. 


51. 


9 
Also, У,(х:- 5)? =45 


1-1 
9 9 
= Ух -10Y x; +9(25) - 45 (i) 


i=l i=] 


From (1) and (ii) we get, 


9 
Ух? =360 
1-1 


Since, variance = 


"el 


9 


о (3 
9 9 


2 
| -40-36-4 


Standard deviation = y Variance = 2 


100 100 
(d Ух: =400 >) x? =2475 
1-1 1-1 
5 2 
Variance o? ix em 
N N 


_ 2475 (n i 
«97 (97 
2425-1552 873 


97 97 
z o SITE у 
(d x- 1 E 
2 
= Xi гүү 
б =) 


2 2 
35- 4+9+а +121 Га ‘a 
4 4 


_ 49 4(134+a?)- (a? +256 +324) 
4 16 


> 3a? —32а+84=0 
(c) n=5 


x25 

variance = 124 

x, =1, х,=2,х,=6 

x =5 

м + Хэт X4 + X4 Xs 
5 
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10-10-16 
(x,-5)* 65-5) = 16-10 
(x,-5) +(x,-5) -6 


101114 
ы 
+ 


m X|x;-x| 
Mean deviation = ————— 
N 
‚ 14-514] %5 -5| 


5 


Ix, -5| x, -5] + fx, —5| 


4+3+1+6 14 38 
i 5 5 © 


52. (a) хлор [D +d +(1+20)] "€ (1 +100470] 


1,101 1 (1+100 ] * 504 
7101 2 Па d)] ! 


mean deviation from mean 


1 
= тот Ш-@ +504) || (1 4) (1. 504)... 


[1 + 100d]—(1 + 50d)|] 


2\d 


їл О. 


2|d| 50x51 
~ 101 2 


2550 " 
~ 101 |d] 


2550 
~ 101 
53. (d) First 50 even natural numbers are 2, 4, 6 ....., 100 


2 
- L5 -G 


|d|=225 >|d|=10.1 


Variance 


> 22442 4.,.41002 =, 
=> oO = ЕЕЕ 
50 50 
40-42 82 507) 
50 


«акт (512 
50х6 


= 3434 2601 > с2= 833 
ЕЕ Xp № +23 +... +X, 


(51)? 


54. (b) 


n 
1 n 2 
o = —» (x; - X) 
Pis 


Mean of dj, d», dz, ...., а, 


di + 42 +43 +....+ d, 


n 


(~x — a) + (7x5 - a) +(-ж —а)+....+ (~x, -а) 


n 


55. 


56. 


57. 


58. 


E X) Xà d na 
n 


= -—X-d 
n 


Since, d; = — x; — a and we multiply or subtract each 
observation by any number the mode remains the same. 
Hence mode of х; — a i.e. d; and x; are same. 


Now variance of 4), d,,...., 4, 


1,2 14 2 
- У (x+)? = – У, (9-5) = о? 
п“ n — 
11 1-1 
(b) Let x, be n observations, i = 1, 2, ...n 


Let X be the mean and M.D be the mean deviation 


about X. 
If each observation is increased by 5 then new mean will 


be X + 5 and new М.О. about new mean will be M.D. 


n 


С Меап = У =) 


ij № 


(d) Ifinitially all marks were x; then 


Now each is increased by 10 
> [yj +H10)-@ мор У (x; - x) 
2-1 "NE ape 
9 N N 91 
Hence, variance will not change even after the grace marks 
were given. 
(a) Clearly mean A - 0 


I(x- A)? 


Now, standard deviation o = 5 
n 


i e 0)? «(a -0)? +... + (0— a)? +... 


2n 
a? 2n 
= = | a | 
2n 


Hence, | a|=2 
(d) Let 5th observation be x. 
Given mean = 7 


_6+7+8+10+х 
5 


DE 


> х=4 
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Now, Variance 62. (a) We know that if each observation is increase by 2 
5 5 5 5 5 then mean is increase by 2 but S.D. remains same. 
2 Ё 7) -0-7):448-7) +(10—7)° +(4-7) Correct mean = observed mean + 2 =30+2=32 
5 Correct S. D. = observed S.D. = 2 
COTON INE 63. (b) - п= 50 (even) 
1^ +0° +1 +35 +3 [20 th th 
4 : = - -414-2 Median = 25 m obs. 
59. (d) A.M. of 2x), 2x», ..., 2x, is . go 22*264 ^ sa 


2x, +2х. t... 2X, Xj t X5 t.t Xp = Slx. -M 
=2 =2 
x "i х M.D(M)- Xs -M| 
N 
Mtn е С АОИ xy 5952 05 lal x (0.5+1.5+2.5 +....24.5)] 
Number of observations 50 
So statement-2 is false. = 2500=2 [д " 25 (25) 
If each observations is multiply by 2 then mean multiply 2 
by 2 and variance multiply by 22. — la| -4 
variance (2x,)= 22 variance (х) = 4o?wherei-1,2....n 64. (a) о2-4, o; 5,Х-2,у-4 
So statement-1 is true. 1 
60. (a) Statement 2 : Sum of first и odd natural numbers is o? = DE -Qy =4> Ye = 40; 
not equal to и2. 
So, statement - 2 is false. 2_1 2 2 2 
61. (d) Given observations are 4, 7, 2, 8, 6, a and mean is 7. ay Ху (уло 2 y; =105 
We know 2 2 2.2 
Ух H Ух; = (+ + yi |-145 
4+7+2+8+6+а 
Меап = 
6 > x+} у =У +y) =5(2)+5(4) = 30 
4+7+2+8+6+а Variance of combined data 
7 Em 
15 1 > (x? э?) 1 хїний 
Now, given observations can be written in ascending order 10 А; 10 tox 
which is 2, 4, 6, 7, 8, 15 145 T 
Since, No. of observation is even = ——-9 = — 
'. Median " 2 
U 101+9(1+2+3+...... +100) 
65. (b Mean- 
6 : 6 А 101 
— | th observation + | — +1 | th observation 
2 2 zi A 100 x 101 
2 101 x2 =1+50d 
Given that mean deviation from the mean = 255 
3rd observation + 4th observation 6-7 13 1 
2 2 2 > io ee | 
S |, 13 +| (142d) —(1450d) | 4... 
Now, Mean deviation = i=1 di | (11004) —(1+ 50d) |] = 255 
6 > 2d[1+24+3+4...+50]=101x 255 
0x51 
у Е - р Е H р А : b H : б А | Is = — 2d о уу 56 
| 2 2 2 2 2 2 2 
6 101х 255 
-» = =10.1 
5193117 30x3] 
2 2 Е 222 S 2 18 4 66. (c) First” even natural numbers be 2,4, 6, 8, ...,27 
= : _ ‚ о „2@+2+3+.+л) 22180841) и, 


n 2n 
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OE- E х2 Ша 69. (c) Clearly sum ofobservations — 0, 
And Var Эл m (x) -. mean 4-0 
4Xn? 2  An(n*1)Qn41) ә 2 

== == | — А 

n аж лан 6n [nent Standard deviation с = 26-47 

п 
4n 2-3n-3 
_ 2n «D (n1) "mo -o+ n n | 
3 3 0109-0) *(a-0) +...0-a)" +... Г: в-2) 
Е (n+1)(n-1) 52-1 B 2n | 
3 
.. Statement-1 is false. Clearly, statement - 2 is true. a2.2n 
67. (d) Mean ofa, b, 8, 5, 10186 74x, ^I 
a+b+8+5+4+10 
5 =6 Hence, | а |=2 

=> atb-6 .() 70. (с) Only first statement (A) and second statements (В) 
Variance of a, b, 8,5, 10 is 6.80 are correct. 
_, (4-6/ «(b- 6? +(8-6) «(5-6 «10-6? 71. (9) xx-170,2x? = 2830 

ВЭ" 5 New, Xx' 2170--(30—20) 2180 

2 _ 
> а2-124436-0-а) +21=34 New, ух" = 2830 + (900—400) 
[using eq. (1)] = 28304500 = 3330 


=> 2a*-14a+24=0>a?-Ta+12=0 2 
a-3or 4 b=4 or 3 Now, Variance — ly 418) 

-. The possible values of a and b area=3 апар = 4 п 5 

or, a=4andb=3 


A 
n 


mean). Since population A and population B both have 100 
consecutive integers, therefore both have same standard 
UN 
Үв 


2 
= 1 3330 Е x180) =222-144=78. 
15 15 


68. (a) c? - (Here d; = deviations are taken from the 


deviation and hence the variance is also same. ... 
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| Random Experiment, Sample (a) a (b) E 
TOPIC El Space, Events, Probability of an 2 2 
d Event, Mutually Exclusive & 
B Exhaustive Events, Equally Likely 4 6 
E © 220 (d 520 


1. Out of 11 consecutive natural numbers if three numbers - | 
are selected at random (without repetition), then the 5. Two different families А and В are blessed with equal 


probability that they are in A.P. with positive common number of children. There are 3 tickets to be distributed 
difference, is: [Sep. 06, 2020 (D] amongst the children of these families so that no child 
gets more than one ticket. 
(a) 15 (b) EN Ifthe probability that all the tickets go to the children of 
101 101 1 
the family B is 5m then the number of children in each 
5 10 
© зз 9 5 family is? [Online April 16, 2018] 
(a) 4 (b) 6 


2.  If10 different balls are to be placed in 4 distinct boxes at 3 (d) 5 
random, then the probability that two of these boxes (0) ) 

contain exactly 2 and 3 balls is : [Jan. 9, 2020 (1I)] 6. Абох 'А' сопѓапіѕ 2 white, 3 red and 2 black balls. Another 

box 'B' contains 4 white, 2 red and 3 black balls. If two 


т (b = balls are drawn at random, without replacement, from a 
2 2 randomly selected box and one ball turns out to be white 
945 945 while the other ball turns out to be red, then the probability 
(c) P (d) p that both balls are drawn from box 'B' is 
: : [Online April 15, 2018] 
3.  Ifthree ofthe six vertices ofa regular hexazon are chosen 
at random, then the probability that the triangle formed (a) 7 (b) 9 
with these chosen vertices is equilateral is : 16 32 
[April 12, 2019 D] 
7 9 
1 1 (c) 8 (d) 16 
(а 1g 0 5 
7. Ifthe lengths of the sides of a triangle are decided by 
3 3 the three throws of a single fair die, then the probability 
(c) 10 (d) 20 that the triangle is of maximum area given that it is an 
4. LetS- (1,2, ....., 20}. A subset B of S is said to be “nice”, isosceles triangle, is : [Online April 11, 2015] 
ifthe sum ofthe elements of B is 203. Than the probability 1 1 
that a randomly chosen subset of S is “nice” 18: (а) 21 (5) 27 
[Jan. 11, 2019 (П)] 1 1 


(c) 15 (d) 26 
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11. 


12. 


13. 
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A number x is chosen at random from the set (1, 2, 3, 4, ...., 
100}. Define the event: A = the chosen number x satisfies 


(x -10)(x —50) " 


20 
(x - 30) 
Then P (A) is: [Online April 12, 2014] 
(a) 0.71 (b) 0.70 
(c) 0.51 (d) 0.20 


A set S contains 7 elements. A non-empty subset A of S 
and an element x of S are chosen at random. Then the 


probability that x € A is: [Online April 11, 2014] 
NE 

vig ©) 127 
21 "En 

© 128 @ 128 


There are two balls in an urn. Each Бай can be either white 
or black. Ifa white ball is put into the urn and there after a 
ballis drawn at random from the urn, then the probability 


that itis white is [Online May 26, 2012] 
1 2 

@ 2 o 5 
1 1 

Os ® 5 


Ifsix students, including two particular students A and B, 
stand in a row, then the probability that 4 and B are 
separated with one student in between them is 


[Online May 19, 2012] 
8 ке 
2 РЕ? 
©) 15 (d 15 
A number п is randomly selected from the set 
n 
rg 
(1,2, 3,....., 1000). The probability that =! — isaninteger 
n 
Yi 
i-l 
is [Online May 12, 2012] 
(a) 0.331 (b) 0.333 
(c) 0.334 (d) 0.332 


Four numbers are chosen at random (without replacement) 
from the set (1,2, 3, ...20}. [2010] 


Statement -1: The probability that the chosen numbers 


when arranged in some order will form an AP is 857 


14. 


15. 


Statement -2 : If the four chosen numbers form an АР, 
then the set ofall possible values of common difference is 


(+1, +2, +3, +4, 05). 

(a) Statement -1 is true, Statement -2 is true; Statement -2 
is not a correct explanation for Statement - 1 

(b) Statement -1 is true, Statment -2 is false 

(c) Statement -1 is false, Statment -2 is true. 


(d) Statement -1 is true, Statement -2 is true ; Statement - 
21s a correct explanation for Statement -1. 


An urn contains nine balls of which three are red, four are 
blue and two are green. Three balls are drawn at random 
without replacement from the urn. The probability that the 


three balls have different colours is [2010] 
2 mut 

(a) 0) э] 
2 m 


Five horses are ina race. Mr. A selects two of the horses 
at random and bets on them. The probability that Mr. A 


selected the winning horse is [2003] 
2 4 
(а) = (b = 
3 1 
(©) 5 (d) = 
4 Odds Against & Odds in Favour of 
: TOPIC Л an Event, Addition Theorem, 


16. 


17. 


Boole's Inequality, Demorgan's Law 


The probabilities of three events A, B and C are given by 
P(A) = 0.6, P(B) = 0.4and P(C) 20.5. If P(A UB) 40.8, P 
(ANC) 203, P (ANBOC)= 02, P(BOC) = В апа 
P(AUBUC)=a, where 0.85 < a < 0.95, then В liesin 
the interval: [Sep. 06, 2020 (ID)] 
(а) [0.35, 0.36] (b) [0.25, 0.35] 

(c) [0.20,0.25] (d) [0.36,0.40] 


Let A and B be two events such that the probability that 


2 
exactly one ofthem occurs is 5 and the probability that 


1 
A or B occurs is > then the probability of both of them 


occur together is: [Jan. 8, 2020 (II)] 


(a) 0.02 
(c) 0.01 


(b) 0.20 
(d) 0.10 


18. 


19. 


20. 


21. 


22. 
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In a class of 60 students, 40 opted for NCC, 30 opted for 
NSS and 20 opted for both NCC and NSS. If one of these 
students is selected at random, then the probability that the 
student selected has opted neither for NCC nor for NSS is : 

[Jan. 12, 2019 (ID] 


1 
8) = (b) 


(c) (d) 


ON | tA 


For three events A, B and C, 
P(Exactly one of A or B occurs) 
= P(Exactly one of B or C occurs) 


1 
= P(Exactly one of C or A occurs) = 4 and 


1 
P(AII the three events occur simultaneously) — 16” 
Then the probability that at least one of the events 


occurs, 18: [2017] 
3 Бо 

716 ® 3 
7 7 

(jore @ = 


From a group of 10 men and 5 women, four member 
committees are to be formed each of which must contain at 
least one woman. Then the probability for these committees 
to have more women than men, is : 


[Online April 9, 2017] 
21 ь 3 
(а) 220 © т 
1 mus 
(n (4) >; 


If 12 identical balls are to be placed in 3 identical boxes, 
then the probability that one ofthe boxes contains exactly 


3 balls is : (2015) 
(2). eh 
220| — 22| — 
(a) 220|- ® 22 
55 Bl ey 
тав 55 2 
9-15 @ 5515 
If А and B are two events such that 


P(AUB)- P(AnB), then the incorrect statement 
amongst the following statements is: 

[Online April 9, 2014] 
(a) A and B are equally likely 


b) P(AMB')=0 
(с) P(A'^B)-0 
(d) P(A)+P(B)=1 


23. 


24. 


25. 


26. 


27. 


Ifthe events A and B are mutually exclusive events such 


3x41 1-х 


that P(A) = and P(B) = then the set of 


possible values of x lies in the interval : 


[Online April 25, 2013] 
12 
(а) [0.1] (b) BH 
15 74 
TEES 


Let X and Y are two such that 


P(XUr|s Р(Х YE) 


events 


Statement1: P(X ^ Y') = P(X'oY)-0 


Statement2: Р(Х) + P(Y) -2P(X ^Y) 
[Online May 7, 2012] 
(a) Statement 1 is false, Statement 2 is true. 


(b) Statement 1 istrue, Statement 2 is true, Statement 2 is 
not a correct explanation of Statement 1. 


(c) Statement 1 is true, Statement 2 is false. 


(d) Statement 1 is true, Statement 2 is true; Statement 2 is 
a correct explanation of Statement 1. 


A die is thrown. Let A be the event that the number 
obtained is greater than 3. Let B be the event that the 
number obtained is less than 5. Then P(AUB) is [2008] 


3 
@ 5 (b) 0 


2 
(c) 1 (d) 5 


Events А, B, C are mutually exclusive events such that 


3x41 


1- 1-2 
Р(А) = ‚ P(B) = Е and Р(С)= —77 The set 


of possible values of x are in the interval. [2003] 
1 1 

(а) (0, 1] (0) 52 

EE 5 

(c) 373 (4) 3:554 

A and В are events such that P(A U B)=3/4, P(A су B)-1/4, 

P(A )=2/3 then P(A с\В)1$ [2002] 

(a) 5/12 (b) 3/8 

(c) 5/8 (d) 1/4 
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Hints & Solutions 


(c) For an A.P. 2b— a-c (even), so both a and c even 
numbers or odd numbers from given numbers and b number 
will be fixed automatically. 


éC +C 35. 4 
H C 165 33 
(Bonus) Total number of ways placing 10 different balls in 
4 distinct boxes = 4!° 
Since, two ofthe 4 distinct boxes contains exactly 2 and 3 
balls. 
Then, there are three cases to place exactly 2 and 3 balls in 
2 ofthe 4 boxes. 
Case-1: When boxes contains balls in order 2, 3, 0, 5 
Then, number of ways of placing the balls 
10! 
ш----------Х 
2! x3! x0! x5! 
Case-2: When boxes contains ball in order 2, 3, 1, 4. 
Then, number of ways of placing the balls 
! 
МЕНЕЕ: _ 
21x3!x1!x4! 

Case-3: When boxes contains ball in order 2, 3, 2, 3 
Then, number of ways of placing the balls 


! 
" 10! x4! 


(2? x 31? x21x3! 
Therefore, number of ways of placing the balls that 
contains exactly 2 and 3 balls. 
10! 10! 
- х4! ! 
21x3!x0!x5! 


Required probability — 


4! 


414 x 4! 
2!x3!x1!x4! 


| 10! : 
(20? x21x (30? x2! 


4! 


=25x 17 x 945 
Hence, the required probability 
_ 27 х17х945 17x945 
410 215 
(1) Total no. of triangles = °C, 


Favorable no. of triangle i.e, equilateral triangles (AAEC 
and ABDF) =2. 


E D 


2 
Hence, required probability = с. = 
3 


10 
(2) Since total number of subsets of the set S = 220 
20x21 
Now, the sum ofall number from 1 to 20 = 2 -210 


Then, find the sets which has sum 7. 

D {7} 

Q) {1,6} 

G) {2,5} 

(4) {3,4} 

(5) {1,2,4} 

Then, there is only 5 sets which has sum 203 


5 
Hence required probability — 220 


(d) Letthe number ofchildren in each family be x. 

Thus the total number ofchildren in both the families are 
2x 

Now, it is given that 3 tickets are distributed amongst the 
children ofthese two families. 

Thus, the probability that all the three tickets go to the 
children in family B 

_ "С, _1 


“С, 12 


х(х-1)(х-2) 1 
2х(2х-1)(2х-2) 12 


= (х-2) 21 
(2х-1) 6 
> х=5 


Thus, the number of children in each family is 5. 
(a) Probability of drawing a white ball and then a red ball 


4 2 
from bag B is given by ы ы = E 
C, 9 
Probability of drawing a white ball and then a red ball from 
2 3 
bag A is given by SEEN - 2 
С. T 
Hence, the probability of drawing a white ball and then a 
2 
red Бай from bag B 9 1 L 
2 " 2 18+14 16 
7 9 


(b) Favourable case - (6, 6, 6) 

Total case = {(1, 1, 1) (2, 2, 1), (2, 2, 2), (2, 2, 3), (3, 3, 1) ..... 
(3, 3, 5) (4, 4, 1).... (4, 4, 6) (5, 5, 1).... (5, 5, 6) 
(6, 6, 1).... (6, 6, 6)} 


10. 


п. 
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which satisfies condition a + b > c 
Number of total case = 27 


1 
Probability = 27 
(x -10)(x — 50) " 


(a) Given (x 30) 20 


Let x 210, x 250 equation will be true Vx 250 
Ё —50 

as 

x—30 
(x -10)(x — 50) 

x—30 
Total value of x between 10 to 30 is 20. 
Total values of x between 50 to 100 including 50 and 100 
is 51. 
Total values of x = 51 + 20 = 71 
P(A)- к = 0.71 

100 

(b Let S = (xj, ху, X4, X4 Xs, Хе, X7} 
Let the chosen element be x;. 
Total number of subsets of S = 27 = 128 


No. of non-empty subsets of S = 128 — 1 = 127 
We need to find number of those subsets that contains x,. 


) 20, Y x є[10, 30) 


20 Y x €[10, 30) 


2|2 12 29) L 2) 2 


x 1 X5 aeania Xi ---- X7 
For those subsets containing x; each element has 2 
choices. 
i.e., (included or not included) in subset, 
However as the subset must contain x; x; has only one 
choice. (included one) 
So, total no. of subsets containing 
Xj72X2xX2x2x1x2x2-64 


No. of subsets containing x; 


Required prob — 
Total no. of non-empty subsets 
_ 64 
7127 
(b) Total possible event when one ball is taken out 
=3С 
1 
Let E : The event of 1 white ball coming out 


No. of ways to 1 white ball coming out 
-2C, 

к. 
2 P(E) = 3573 


(b) Consider a group of three students А, В and ап 
other student in between A and B. Choice for a student 
between А and В is 4. A and B can interchange their 
places in the group in 2 ways. 


12. 


13. 


Now the group of three students (student A, student B 
and a student in between А and В) and the remaining 
3 students can be stand in a row in 4! ways. 
Hence total number of ways to stand in a row such that 
A and B are separated with one student in between them 
=4х2х 4! 
Now total number of ways to stand 6 student stand in 
a row without any restriction — 6! 
Hence required probability 

4х2х4! 4x2 4 

6! 6x5 15 


УР п(п+10)02п+1) 


i=l _ 6 “2-1 
e 7 n(n41) 3 
| 2 
i=l 
For n= 1, 2, 3, ...... , 1000 
2n+1 3 5 7 2001 | 
Value of т Cup qr ene X respectively. Out 
221 200 aw 3 A 
of sag 03 only rst term 3-1) ourt 


2 
term (5 = J , 667" term (m = в) are integers. 


Hence, out of 1000 values of сайн : 


2п+1 
3 


total number of integral values of 
= 333 + 1 = 334 


| m 334 

Required probability 1000 0.334 
(b) Four numbers are chosen from (1, 2, 3...20} 
n(S)=*°C, 
Statement-1: 
Common difference is 1; total number of ways = 17 
common difference is 2; total number of ways = 14 
common difference is 3; total number of ways = 11 
common difference is 4; total number of ways = 8 
common difference is 5; total number of ways = 5 
common difference is 6; total number of ways = 2 


17+14+11+8+5+2 1 


Prob. = 
20 C4 85 


Statement -2 is false, because common difference can be 6 
also. 
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(à) л(5)-2С, 

n(E) =3C, x C x?C 

3x4x2 24х31, 24х6 2 
JT NET — 9х8х7 7 


(а) Let5 horses are H,, H5, H4, Hy and Hs. 
Total ways of selecting pair of horses be 


Probability — 6! 


- sae = IO[i.e. HjH5, H;H5, HH4, Hi Hs, 
H5H5, H5 H4, H5H5, H3H4, H3H 5, H4H5] 
Any horse can win the race in 4 ways 
(e.g. for H, : HuH5, НН, Hu Hy, Hu H5) 
. " 4 2 
Hence required probability = 10 = 5 
(b 2 Р(А В) = P(A)+ Р(В)- (AU B) 
-1-08-02 
Now, 
v P(AU BUC) = P(A) + P(B) + P(C)- P(An В) 
-P(BnC)-P(Cr A) + P(ANBAC) 
>a = 0.6+0.4+0.5-—0.2-В-0.3 +0.2 


= В =1.2-а 
"7а є[0.85, 0.95] then В €[0.25, 0.35] 


(4) P(exactly one) = Ё 
=> P(A)+P(B)-2P(ANB)= i 


P(A or B)= P(A UB) = ; 


> P(A)*P(B)- FAnB)- 5 


12 5-4 | 
2.5 10 10 


P(A AB) 0.10 


(1) P= Set ofstudents who opted for NCC 
Q = Set of Students who opted for NSS 
n(P) = 40, n(Q) = 30, n(P ^ Q) - 20 

n(P VQ) = n(P) * n(Q) - (P ^ О) 


=40+ 30-20 
-50 

| - 50 
-. Hence, required probability = 1— 60 


1 
6 
(c) P(exactly one of A or B occurs) 


= Р(А) - P(B)-2P (A ^B)- 5 (1) 


20. 


21. 


22. 


P (Exactly one of B or C occurs) 


=P(B)+P (C)—2P (BNC)= = .402) 


P (Exactly one of C or A occurs) 


=P(C) + KA)-2P(Co A)- 7 ...(3) 
Adding (1), (2) and (3),we get 


2XP(A)-2XP(AnB)- 
2. УР(А)-УР(АПВ)= 


1 
Now, Р(АПВОО- тє 


- P(AUBUC) 
= YP(A)—=ZP(A NB)+P(ANBAC) 
3 1 7 
mm end + — — 
8 16 16 
(c) Probability of 4 member committee which contain 
atleast one woman. 
=> Р(3М, IW) * POM, 2W) + РМ, 3W)+ P(0M,4W) 


юв, 5С, Uo, "СУ юс, 36: Мн 5c 
= 15 15 15 | 15 
C4 C4 C4 C4 
600 450 100 5 
> + + H 
1365 1365 1365 1365 
1155 
> —— 
1365 
Probability of committees to have more women than 
men. 


P(IM,3W)+P(0M,4W) 
P(3M,1W)+P(2M,2W)+P(IM,3W) +P(0M,4W) 


105 
1365 _ 1 


1155 11 

1365 

(c) Note:- The question should state “3 different? boxes 
instead of *3 identical boxes' and one particular box has 3 
balls. Then the solution would be: 


| 7 12 C3 x 29 
Required probability — “си со 


(d) Let A and B be two events such that 
P(AUB) = P(AnB) 


23. 


24. 


25. 
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and P(AUB) = P (A) + P (В) — P(AnB) 


option (a) : since Р(А ХВ) = Р(А В) (given) 
therefore A and B are equally likely 
Suppose option (b) and option (c) are correct. 


"A PA ^B!) = 0 and P(A'GB) =0 
=> Р(А)-Р(АПВ) = 0 and P(B)—P(AMB) = 0 
= P (A) = Р(А В) and P(B) = P(AnB) 
Thus P(A) = P (B) = Р(АсчВ) = P(AUB) 
[^ Given P(AMB) = P(AUB)] 
Also, we know 
P(AUB) = P(A) + P (B) - P(AMB) 
P(AMB) + P(AnB) - P(AnB) 
P(AMB) 
which is true from given condition 
Hence, option (a), (b) and (c) are correct. 


(c) Since events A and B are mutually exclusive 
2 Р(А)+Р(В) = 1 


Зх+і 1-х | 
3 4 


5 
9х=5 х= = 
—» 9x > 9 


(b) Let X and Y be two events such that 

р хору) (D) 
We know 
P(XUY)=P(X)+P(Y)-P(XnY) 


P(X AY) = Р(Х) +Р(У)- Р(Х ^Y) (from (1) 
=> Р(Х)+Р(У)=2Р(Х ОУ) 

Hence, Statement - 2 is true. 

Now, P(X Y)- P(X)- P(X ^Y) 

and P(X'NY)= P(Y)-P(X ^Y) 


This implies statement-1 is also true. 
(c) A (number is greater than 3) = (4, 5, 6} 
3 1 
= Р(А) == 
(4) $73 


4 
B (number is less than 5) = (1,2,3, 4) => P(B) = c 


26. 


27. 


АВ = {4} 

= PAnB)- = 

г. P(AUB)=P(4)+ P(B)- Р(А ^ B) 
1 2 1 34441 
— = = 
2 3 6 6 


3x+1 


1 


, P(B)= E and 


(b Given that P(A) = 7 


1-2х 
2 
We know that 05Р(Е) 1 


3x41 
« 


Р(С)- 


0 <1,2-1<3x<2 


Bye -0) 
3 


1- 
(фе <1>-3<x<] (ii) 


1-2x 


and Ox «1 —1<2х<1 


1 1 
э--Х5х5- iii 
2 2 (ii) 


Also for mutually exclusive events А, B, C, 
P(AUBUC)= P(A)+P(B)+P(C) 


= P(4uBuc)- 25+! | 1-х | 1-2х 
3 4 2 
1-3x 1-х 1-2x 
< + + <1 
3 4 2 

0<13-3х<12 =1<3х<13 
slgh ; 

Е (у) 


From (1), (ii), (iii) and (iv), we get 


1 1 11 
<х<— > хЕ| —, 
3 2 32 


(а) Weknowthat P(A U B)=P(A)+ P(B)-P(A ^ B) 


3 2 1 
> L--P(4)-RB)-- 


[^ P(A) =1- P(A) | 


4 4 

АВВ 

3 3 

Now, P( Ar B)- P(B)- P( ANB) 
Paw. 
(3.4 12 
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Relations and 
Functions 


Types of Relations, Inverse of a 

Relation, Mappings, Mapping of 
Functions, Kinds of Mapping of 

Functions 


(a) not injective 

(b) neither injective nor surjective 
(c) surjective but not injective 

(d) injective but not surjective 


Let A = {a, b, c} and B= {1, 2, 3, 4}. Then the number of 
elements in the set C 2 {f : A— B|2 € f(A) and fis not 


one-one} is [NA Sep. 05, 2020 (11)| 


Let a function / :(0, оо) — (0,00) be defined by 


1 
f (x)= | 4 “Тїеп/18: ап. 11, 2019 (II)] 


(a) not injective but it is surjective 

(b) injective only 

(c) neither injective nor surjective 

(d) both injective as well as surjective 

The number of functions f from (1, 2, 3, ..., 20) onto 
11, 2, 3, ...., 20} such that f(A) is a multiple of 3, whenever k 
isa multiple of4 is : [Jan. 11, 2019 (ID)] 
(а) 65 x (15)! (b) 5!x6! 

(c) (15)! x 6! (d) 56х15 

Let N be the set of natural numbers and two functions 
f and g be defined as f, g : М — М such that 


n+l i ndeodd 
Ха) = 


if 1$ even 


юр в N 


and g(n) =n – (- 1)". Then fog is: [Jan. 10, 2019 (ID)] 
(a) onto but not one-one. 

(b) one-one but not onto. 

(c) both one-one and onto. 

(d) neither one-one nor onto. 


Let A= (xeR : x is not a positive integer}. Define a func- 


2 
tion f A > Ras fix) = "E , then fis:[Jan. 09, 2019 (1)| 
-- 


18: 


The function f: R> ES defined as f(x) = 2» 
1+x 
[2017] 
(a) neither injective nor surjective 
(b) invertible 
(c) injective but not surjective 


(d) surjective but not injective 
The function f: N —>N defined by f(x) = x —5 H , where 


N is set of natural numbers and [x] denotes the greatest 
integer less than or equal to x, 18: 

[Online April 9, 2017] 
(a) one-one and onto. 
(b) one-one but not onto. 
(c) onto but not one-one. 
(d) neither one-one nor onto. 
Let A= (x4, X5, s , ху} and B= {y}, y, уу} be two sets 
containing seven and three distinct elements respectively. 
Then the total number of functions f : A — B that are 
onto, ifthere exist exactly three elements x in A such that 
f(x) = у», is equal to : (Online April 11, 2015) 


(a) 14/C, (b) 16C, © 147C, (d) 12C, 


x|-1 
Let f: В C В be defined by f(x) = RE then fis: 
[Online April 19, 2014] 
(a) both one-one and onto 
(b) one-one but not onto 
(c) onto but not one-one 
(d) neither one-one nor onto. 


10. 


п. 


12. 


13. 


14. 


15. 


16. 
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Let P be the relation defined on the set ofall real numbers 
such that 
P= ((a, b) : зес?а — tan2b = 1}. Then P is: 
[Online April 9, 2014] 

(a) reflexive and symmetric but not transitive. 
(b) reflexive and transitive but not symmetric. 
(c) symmetric and transitive but not reflexive. 
(d) ап equivalence relation. 
Let R= f(x, y) : x,y e Nandx?- 4xy + 3? = 0), where N 
is the set of all natural numbers. Then the relation R is : 

[Online April 23, 2013] 
(a) reflexive but neither symmetric nor transitive. 
(b) symmetric and transitive. 
(c) reflexive and symmetric, 
(d) reflexive and transitive. 
Let R= {(3,3) (5, 5), (9, 9), (12, 12), (5, 12), (3, 9), (3,12),8, 5)} 
bearelation on the set A = {3, 5,9, 12}. Then, Ris: 

[Online April 22, 2013] 
(a) reflexive, symmetric but not transitive. 
(b) symmetric, transitive but not reflexive. 
(c) ап equivalence relation. 
(d) reflexive, transitive but not symmetric. 
Let A= {1,2,3,4} and А: A — A be the relation defined 
by R= ((L 1), (2, 3), (3, 4), (4, 2)}. The correct statement is : 

[Online April 9, 2013] 

(a) R does not have an inverse. 
(b) R is not a one to one function. 
(c) Risan onto function. 
(d) R is not a function. 
If P(S) denotes the set of all subsets of a given set S, then 
the number of one-to-one functions from the set 
S= (1,2, 3} to the set P(S) is [Online May 19, 2012] 
(a) 24 (b) 8 (c) 336 (d) 320 


IfA= ixez* :x «10 andx isa multiple of3 or 4}, where 


z^ is the set of positive integers, then the total number of 


symmetric relations on А is [Online May 12, 2012] 
(a) 2° (b) 2" (с) 2!% (d) 2” 
Let R be the set of real numbers. [2011] 


Statement-1: А = ((x, y) e Rx R : y—x isan integer} isan 

equivalence relation on R. 

Statement-2: В = {(x, y) e Rx R : x= ау for some rational 

number a} is an equivalence relation on А. 

(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
nota correct explanation for Statement- 1. 

(b) Statement-1 is true, Statement-2 is false. 

(c) Statement-1 is false, Statement-2 is true. 

(d) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation for Statement-1. 


17. 


18. 


19. 


20. 


21. 


22. 


Consider the following relations: 
R= (6x, y) | x, у are real numbers and x = wy for some 


| (m p) 
rational number w}; irum | m,n, p and q are 


integers such that n, q + 0 and qm = pn]. 

Then 

(a) Neither R nor S isan equivalence relation 

(b) Sis an equivalence relation but R is not an equivalence 
relation 

(c) Rand S both are equivalence relations 

(d) Ris an equivalence relation but S is not an equivalence 
relation 

Let R be the real line. Consider the following subsets of 

theplane R x R: 

S={(x,y):y=x+ land0<x<2} 

T={(x,y):x—y is an integer}, 

Which one of the following is true? [2008] 

(a) Neither Snor Tis an equivalence relation on R 

(b) Both S and Tare equivalence relation on R 

(c) Sisan equivalence relation on R but 718 not 

(d) Tisan equivalence relation on R but S is not 

Let W denote the words in the English dictionary. Define 

the relation R by R = ((x, y) e Wx W| the words x and у 

have at least one letter in common.) Then R is [2006] 

(a) not reflexive, symmetric and transitive 

(b) relexive, symmetric and not transitive 

(c) reflexive, symmetric and transitive 

(d) reflexive, not symmetric and transitive 

Let R = {(3, 3), (6, 6), (9, 9), (12, 12), (6, 12), (3, 9), 

(3, 12), (3, 6)} bea relation on the set 

A= {3, 6,9, 12}. The relation is 

(a) reflexive and transitive only 

(b) reflexive only 

(c) an equivalence relation 

(d) reflexive and symmetric only 

Let f: (- 1, 1) ~ B, be a function defined by 


[2010] 


[2005] 


1 2x 
f(x)» tan | 1-2) then fis both one - one and onto when 
-=x 


B is the interval [2005] 


Let R= {(1,3), (4, 2), (2,4), (2,3), (3,1); be a relation on the 
set A = {1,2,3,4} .. The relation R is [2004] 


(a) reflexive 
(c) not symmetric 


(b) transitive 
(d) a function 
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25. 


26. 


27. 
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If f :R— 5, defined by f (x) = sinx - J3 cos х+1, is 
onto, then the interval of S is [2004] 
(а) [-1,3] @ [-L1] © [061] (d) [0,3] 


A function f from the set of natural numbers to integers 
[2003] 


defined by 


E , when n is odd 


Хп) = 2 is 


n : 
7 when nis even 


(a) neither one -one nor onto 
(b) one-one but not onto 

(c) onto but not one-one 

(d) one-one and onto both. 


Composite Functions & Relations, 


Inverse of a Function, Binary 
Operations 
825 92x 
The inverse function of f(x) = gg € (-LI), is 
2 [Jan. 8, 2020 (1)| 
1 1+х 1 1-х 
—1 === — (1 1 —— 
(a) 4 ӨВ) (b) 4 (logs 6) ӨВ) 
1 1-х 1 1+х 
—1 ——— —(l 1 —— 
© 4 (2) (d) 4 (08s ё) ов. =") 


5 
If g(x) 2x? + x 1 and (gof) (x) = 4x? — 10x + 5, then Л B 


is equal to: [Jan. 7, 2020 (1)| 


1 


(с) 2 


For a suitably chosen real constant a, let a function, 


СЭ"! 52 

eo 05, @ 7 
a-x 

f: R-(- а} > К be defined by f(x) = ee, Further sup- 


pose that for any real number x + — a and f (x) 2 — a, 
(fof) (x) = х. Then 183) is equal to: 
[Sep. 06, 2020 (ID] 


1 
Өс ®©- 0-3 Q3 


28. 


29. 


30. 


31. 


32. 


33. 


x? 


1- 
1x? 


Forx € (o3) let) = [x ,6(5) = tan x and h(x) = 


If d(x) = ((hof)og) (x), then ф (=) is equal to : 
[April 12, 2019 (1)] 


tan (5) tans (o) ton @ tan 
(a) ani (b) апу (с) ani, (d) ani, 


Let /(х)-х,хєВ.. For any ACR, define g(A) = 


ixeR: f(x) e AJ. If = [0, 4], then which one of the 
following statements is not true ? [April 10, 2019 (D] 
(a) g(f(Sp +5 (b) f(g(S) - S 

(c) g(f(S) - (5) (d) f(g(S)) #£(S) 


1 
For xe R- {0, 1}, let f (х)= — , (0) =1-хапа 
х 


1 
љо) = du be three given functions. Ifa function, J(x) 


satisfies (foJof,) (x) = £(x) then J(x) is equal to: 
[Jan. 09, 2019 (1)] 


1 
(а) ло ® сло (050) OAS 


Let М denote the set of all natural numbers. Define two 
binary relations on Vas А = {(x, y) e Nx N:2x ty -10j 
and А, = (G5, y) eNx N:x+2y= 10}. Then 
[Online April 16, 2018] 
(a) Both A, and R, are transitive relations 
(b) Both А; and R, are symmetric relations 
(c) Range of R, is (1,2, 3, 4} 
(d) Range of R; is (2, 4, 8} 
Consider the following two binary relations on the set 
A= (a, b, с}: К = {(с, a) (b, Б), (а, с), (с, с), (b, с), (a, a)} 
and R, = {(a, b), (b, a), (с, c), (с, a), (a, a), (b, b), (а, c). Then 
[Online April 15, 2018] 
(а) R, is symmetric but it is not transitive 
(b) Both A, and R, are transitive 
(c) Both A, and R, are not symmetric 
(d) R, is not symmetric but it is transitive 
Let f: А Э B bea function defined as f (x) = I , where 
A-R- {2} and B- R- {1}. Then fis 
[Online April 15, 2018] 
2у +1 
y-l 
3y-1 


(b) invertible and f~! (y) pu 
y- 


(a) invertible and f! (у) = 


(c) noinvertible 
2у-1 
y-1 


(d) invertible and f~! (y) = 


34. 


35. 


36. 


37. 
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Let (х)=210-х + 1 and g(x) = 310-х — 1. If(fog)(x)=x, then 
x is equal to : [Online April 8, 2017] 
271 2101 
© jo ©) 20-ү10 
1- 3-10 1- 2710 
© ую O 30-20 


1 
For x єК,х + 0,1е (х) = "S and Ё. (x) = (6. (x), 


= 


п(5) 52) 
n=0, 1, 2, .... Then the value of f,99(3) + И 3 +15 5) is 


equal to : [Online April 9, 2016] 
oi pi 3 al 
a> 0. ©; 695 
If g is the inverse ofa function fand /'(х) = TEL then 
+x 
g'(x) is equal to: [2014] 
Ї 5 
(a) : (5) 1+{g(x)} 
+{a(x)} 
(с) 1-935 (d) 5x4 
Let A and В be non empty sets in R and f : A > B isa 
bijective function. [Online May 26, 2012] 


Statement 1: fis an onto function. 

Statement 2: There exists a function g : B — A such that 

fog = Ip. 

(a) Statement 1 is true, Statement 2 is false. 

(b) Statement 1 is true, Statement 2 is true; Statement 2 is 
a correct explanation for Statement 1. 

(c) Statement 1 is false, Statement 2 is true. 

(d) Statement 1 is true, Statement 2 is true, Statement 2 is 
not the correct explanation for Statement 1. 


38. 


39. 


40. 


Let f be a function defined by 


f(x) -(x- +, (x21). [201185] 


Statement - 1 : The set E : f(x) - Г (x)} = {1,2}. 
Statement - 2 : f is a bijection and 

f(x) -1-4х-1,х21. 

(a) Statement-1 is true, Statement-2 is true; Statement-2 is 


a correct explanation for Statement-1. 


(b) Statement-1 is true, Statement-2 is true; Statement-2 is 
NOT a correct explanation for Statement-1. 


(c) Statement-1 is true, Statement-2 is false. 
(d) Statement-1 is false, Statement-2 is true. 


Let f(x) (x41? -1, x 3-1 

Statement -1 : The set (x : f(x) = f! (x) = (0,1) 

Statement-2 : fis a bijection. [2009] 

(a) Statement-1 is true, Statement-2 is true. Statement-2 is 
not a correct explanation for Statement-1. 

(b) Statement-1 is true, Statement-2 is false. 

(c) Statement-1 is false, Statement-2 is true. 


(d) Statement-1 is true, Statement-2 is true. Statement-2 is 
a correct explanation for Statement-1. 


Let f: N—Y be a function defined as f(x) = 4x + 3 where 
Y= {y e N: y=4x +3 for somex e N}. 


Show that fis invertible and its inverse is [2008] 


3y+4 3 
@ z00-77^ фи 


2509 e i 
(с) 2£0)-7 : (d g(y)= г 
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_ Hints & Solutions 


(19.00) 

The desired functions will contain either one element or 
two elements in its codomain of which '2' always belongs 
tof (A). 

-. The set В can be {2}, {1,2}, {2,3}, {2,4} 

Total number of functions = 1 + (2? — 2)3 = 19. 


(Bonus) f: (0, о) — (0, со) 


is not a function 


= 1: 


f (1) =0and 1 Е domain but 0 6 co-domain 
Hence, f(x) is not a function. 
(c) Domain and codomain = (1,2,3, ..., 20]. 
There are five multiple of 4 as 4, 8, 12, 16 and 20. 
and there are 6 multiple of 3 as 3, 6, 9, 12, 15, 18. 
Since, when ever А is multiple of4 then КА) is multiple of 3 
then total number of arrangement 
= $c. х 51— 6! 
Remaining 15 elements can be arranged in 15! ways. 
Since, for every input, there is an output 
= function f (k) in onto 


Total number of arrangement = 15! . 6! 


"+, if n is odd 


(а) fm-|n fni 
— ifniseven 
2 
2, n=l 
l, n-2 
4 п-3 
g(n) = 5 
6, 7-5 
5, n=6 
Then, 
IL. if g(n) is odd 
gin) - ко, if g(n) is even 


1, n- 
1, n=2 
2. n= 
2, n=4 
3, n=5 
fign) = 3, n=6 


— fog is onto but not one - one 


(d AsA= {xe К: xis nota positive integer} 


2x 

A function f: А > В given by f(x) = ГЭР" 
fox) 7 fo) e x, =x, 
So, f is one-one. 
As f(x) #2 for any x А = fis not onto. 
Hence fis injective but not surjective. 

1 1 
(d Wehavef: В > 72,3 |, 


id Vx eR 


Ї(х)- 
e) lex? 


(1+х2).1-х.2х -(x«1(x-1) 
@+х2)? (ix^) 


f'(x) = 


sign ОЁ/ (x) 
>f" (x) changes sign in different intervals. 
-. Not injective 


X 


DONT та 


> у+ух2=х 
=> yx’-x+y=0 
For y# 0, D=1-4y’>0 


-1 1 
> —,=|-{0 
"4; J {0} 
For y=0>x=0 


MEE! 
Range is 273 


—  Surjective but not injective 


7. 


10. 
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(d) f (1) =1-5[1/5] =1 
f(6)26-5[6/5]-1 
f (10) = 10—5(2) =0 which is not in co- domain. 


Neither опе-опе nor onto. 
(a) Number of onto function such that exactly three 


| — Many one 


1 

elements in x € A such that f(x) = 2 is equal to 
=1C,, {24-2} = 14. 7C, 

Mm 
© f= 

|x| +1 

for one-one function if f (xj) = f (х) then 
x, must be equal to x, 


Let f () = 05) 


1-1 po|-1 


ра|-1 g |x2|+1 
bx [eo + ba] 7 |o] 71 = P] |o | ра |o] 71 


= |а Io] | 


24| 52 | 
[=] 
XQ = Ху X, = — X9 


here x, has two values therefore function is many one 
function. 

||-1 

|x| +1 

for every value of f (x) there is a value of x in domain 
set. 

If f (x) is negative then x = 0 

for all positive value of f(x), domain contain atleast one 
element. Hence f (x) is onto function. 


(d) P= ((a,b):sec? a—tan? b - 1) 


For reflexive : 


For onto: /(х)= 


sec? a - tan? a -1 

For symmetric : 

sec? b — tan? a = 1 

LHS 

1--tan? b (sec? a-1) = 1+ tan? b - sec? а+1 

= — (sec? a — tan2b) + 2 

--142-1 

So, Relation is symmetric 

For transitive : 

if sec? a — tan? b = 1 and sec? b — tan? c = 1 

sec? a — tan? c = (1 + tan? b) — (sec? b — 1) 
—sec?b + tan2b + 2 

=-1+2=1 

So, Relation is transitive. 

Hence, Relation P is an equivalence relation 


(true y a) 


11. 


12. 


13. 


14. 


15. 


(@ R={(x,y): x,y € Nand x?—4xy + 352-0) 
Now, x? -Axy + 3у2=0 
> (-y)@-3y)=0 
x=y or x =3y 
R= {(1, 1), (3, 1), (2, 2), (6, 2), (3, 3), 


Since (1, 1), (2, 2), (3, 3)....... are present in the relation, 
therefore R is reflexive. 
Since (3, 1) is an element of К but (1, 3) is not the element of 
R, therefore R is not symmetric 
Неге (3, 1) eRand(1, 1) eR > (3, ПЕК 
(6,2) Е Капа(2,2) ЕК = (6,2) ЕК 
For all such (a, b) Е В and (b, с) Е К 
= (а, с) ЕК 
Hence В is transitive. 
(d) LetR- ((3,3), (5, 5), (9,9), (12, 12), (5, 12), (3,9), (3, 12), 
(3, 5)) bea relation on set 
А = {3, 5,9, 12} 
Clearly, every element of A is related to itself. 
Therefore, it is a reflexive. 
Now, R is not symmetry because 3 is related to 5 but 5 is 
not related to 3. 
AlsoR is transitive relation because it satisfies the property 
thatifa R b and bRcthenaR c. 
(c) Domain- {1, 2,3, 4} 
Range = {1, 2,3, 4} 
Domain = Range 
Hence the relation R is onto function. 
(с) Let S= {1, 2,3} >n(S)=3 
Now, P (S) = set of all subsets of S 
total no. of subsets = 23 = 8 
7 n[P(S)]=8 


Now, number of one-to-one functions from 5 — Р(5) is 


8 8! 
P,- 5! =8х7х6= 336. 
(b) A relation on a set A is said to be symmetric iff 


(a,b) ЕА> (b,a)eA, Va,beA 

Here А = {3,4, 6,8,9} 

Number of order pairs of 4x 4=5x5 = 25 

Divide 25 order pairs of A x A in 3 parts as follows : 

Part — A : (3, 3), (4, 4), (6, 6), (8, 8), (9, 9) 

Part — B : (3, 4), (3, 6), (3, 8), (3, 9), (4, 6), 
(4, 8),(4, 9), (6, 8), (6, 9), (8, 9) 

Part — C : (4, 3), (6, 3), (8, 3),(9, 3), (6, 4), (8, 4), (9, 4), 
(8, 6), (9, 6), (9, 8) 

In part — A, both components of each order pair are same. 
In part — B, both components are different but not two 
such order pairs are present in which first component of 


one order pair is the second component of another order 
pair and vice-versa. 
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In part-C, only reverse of the order pairs of part —B are 
present i.e., if (a, Б) is present in part — B, then (b, a) will be 
present in part -C 

For example (3, 4) is present in part — B and (4, 3) present in 
part -С. 

Number of order pair in A, B and C are 5, 10 and 10 
respectively. 

In any symmetric relation on set A, if any order pair of part 
—B is present then its reverse order pair of 

part —C will must be also present. 

Hence number of symmetric relation on set A is equal to 
the number of all relations on a set D, which contains all 
the order pairs of part —4 and part- В. 


Now n(D) = n(A)+ n(B) = 5 + 10 = 15 19. 


Hence number ofall relations on set D = (2)? 

— Number of symmetric relations on set D = (2)? 

(а) +: x-x=0e/(.. Ris reflexive) 

Let (x,y) e Rasx-yandy-xeI (t7 Ris symmetric) 
Nowx-yelandy-z e I—x-zel 

So, А is transative. 

Hence R is equivalence. 

Similarly as x = оу for a = 1. Bis reflexive symmetric and 
transative. Hence B is equivalence. 

Both relations are equivalence but not the correct 
explanation. 


b) Letx Ry. 
x 
>х=му=>у= — 21. 
w 
—(yx)eR 
Ris not symmetric 
Let S:Z s2 
n q 
ат=рп > Р 
q n 
Bu 2. reflexive. 
n n 
m p p m tri 
= > —=— y symmetric 
n dq q dim 
m r 
tet "52,257 
n qq s 
=> qm- pn, ps=rq 
22. 
p m r 
© £s—= 
q n s 


=> ms=rntransitive. 

S is an equivalence relation. 

(d) Given that 
S={@,y):y=xt+land0<x<2} 
ух Æx +1 for any x €(0, 2) 
—(xx)esS 


23. 


20. 


So, S is notreflexive. 
Hence, $ in not an equivalence relation. 

Given T ={x, y): x -y is an integer} 
vX-x-0isaninteger, Vx € R 

So, T is reflexive. 

Let (x, y) ЕТ > x — y is an integer then 
y-xisalsoaninteger => (y, x) € R 

-. Tis symmetric 

If x — is an integer and y — z is an integer then 

(x -y) + (y- z) =х-2 isalso an integer. 

2. Tis transitive 

Hence Tis an equivalence relation. 

(b Clearly (x,x) eR, Vx Е 

*- All letter are common in some word. So R is reflexive. 
Let (x, y) ER, then(y,x) €R asx and y have at least one 
letter in common. So, R is symmetric. 

But R is not transitive for example 

Let x= BOY, y - TOY andz = THREE 

then (x, y) ЕР (О, Y are common) and (y, z) e R (T is 
common) but (x, 2) # R. (as no letter is common) 

(a) Risreflexive and transitive only. 
Here (3, 3), (6, 6), (9, 9), (12, 12) ER 

(3, 6), (6, 12), (3, 12) є В [So, transitive]. 
-~ (3,6) ER but(63) е R 


[So, reflexive] 
[So, non-symmetric] 


(d Given f(x)= tan"! (25) =2tan!x 


for Е (-1, 1) 


If x e(-1, 1) = tan! x (=. z) 


Clearly, range off (x)= - - z) 


For f to be onto, codomain = range 
: ) пл 
2. Co-domain of function = В = & А z) : 


(© -(LDeR-Risnotreflexive 
.. (2,3) Е R (3,2) e R 

z. Ris not symmetric 

++ (4,2) and (2, 4) e R but (4,4) e R 
— Ris not transitive 

(a) Given that f(x) is onto 


-. range of (x) = codomain = S 
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а 


24. 


25. 


Now, f(x)=sinx— 3 созх+1 
= 2sin( x—) +1 
3 


we know that —1 < sinf x4] <1 


n 
-1 2sin(x-2)+123 . = = 
3 ^ f(x) ell, 3]= 5 
(d Wehavef:N 9I 
Let x and y are two even natural numbers, 
and f(x) = f(y) cs = —x-y 
.. f (п) is one-one for even natural number. 
Let x and y are two odd natural numbers and 


РО) 700) 5257 


2. f (п) is one-one for odd natural number. 
Hence f is one-one. 


>x=y 


-1 
Let y- 57 = 2ytl=n 


This shows that и is always odd number for y Е I. 


-n 
and I 

This shows that n is always even number for y Е I. 
From (1) and (ii) 


Range of f= I = codomain 
2, fis onto. 


Hence fis one one and onto both. 


82х g 2x 
(а) y 82х nu 
1- y Re Ax _1+ у 
1-у gr 1-у 


27. 


29. 


26. (b) (200) б) = (69) =P) * fo) -1 


[^ (62) 2 42 10x+5] 


qu а-хХ 
= 
@ T 


а+х 


agp BUE Ч , 2] 
1+х 1+х а+х 


a— ах 


. 1-х 1 
(b ф(х) = (Chof) о8) <) 


=) ЭХ ) nf) =") 


1-43 
14-45 


E 245) = 48-22 {В +2) 


lir 
12 


T 
=—tan 15? = tan (180° — 159) tan (= z) кыш 


(с) (х) =; хек 

g(A)= {хе R:f(x) e Aj 5 = [0,4] 
g(S)= tx eR: f(a) є 5) 

= {reR:0<x<4}= {x €R:-2<x<2} 
^ g(S)#8~. f(g(S)* f(S) 
g(f(S)- x ER: fx) є/(5)} 
—-(xeR:x'eS)- (x eR:0xx«16) 
={reR:-4<x<4} 

7 g(f(S))#g(S) 

/. g(f(S)) = е ($) is incorrect. 


30. 


31. 


32. 
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(a) Thegiven relation is 


1 
(Љо Jof) (x) =f x) = Ter 


1 
= (Fo) (10) = т 


=> (fo Л(х)= == E is replaced by Ч 
X 
f09)-11 
>1 == ГО) = 1-3] 


1 | 
2 Jes)=1- = = ЛО) 


(c) Here, 

К; = {6% y) eNx №: 2х+у= 10} and 
R= {(х, у) ENX Nix +2y=10} 
For R,;2x+y=10andx,yeN 

So, possible values for x and y are: 
x=1,y=8 ce. (1,8); 

x=2,y=6i.e. (2,6); 

x=3,y=4 ie. (3, 4) and 
х=4,у=21.е. (4, 2). 

Ку= (0,8), Q, 6), (3,4), (4, 2)} 
Therefore, Range of R, is (2, 4, 6, 8} 
R, is not symmetric 


Also, R} is not transitive because (3, 4), (4, 2) € К; but 


(3,2) К, 

Thus, options A, B and D are incorrect. 
For А; х+ 2у = 10 andx, y € N 

So, possible values for x and y are: 
х= 8, у= 1 i.e. (8, 1); 

х= 6, у=21.е. (6,2); 

х=4,у=31.е. (4, 3) and 

х=2, у=41.е. (2, 4) 

R= {(8, 1), (6,2), (4,3), (2,4)} 
Therefore, Range of R, is {1, 2, 3, 4} 
R, is not symmetric and transitive. 

(a) Both К; and R, are symmetric as 
For any (x, y) є R,, we have 

(у, x) € R, and similarly for R, 


33. 


34. 


35. 


Now, for R, , (b, a) € Ry, (a, c) € R, but (b, c) € Rp. 
Similarly, for R, ,(b, c) € Ry, (c, a) e R, but (b,a) € Ry. 
Therefore, neither R} пог R, is transitive. 
(d) Suppose y —f (x) 

x-1 


> m 
2 х-2 


=> ух-2узх-1 
=> (у-1)х-2Уу-1 
1 


Too 201 
y-1 


As the function is invertible on the given domain and its 
inverse can be obtained as above. 


(d f(gx))=x 

> f('x-1-2"(39.x-1)*1-x 
=> 21(3'%-1)+1=х 

> х(69-1)-29-1 


29-| 29-10 
> x= = 
60-1 3102-10 


1 
© ло), 0070,67 — = 


1 
До) O=hG 0) ү эх 
jo 
X 


1 
= 0) 70,09) 007 т 


x 


f, 60) 7 f, 00 7f 0, @) 


delebo = 
x-1 
fep EL -= 
үте тек» =х 


v —— и 


36. 


37. 


38. 
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(b) Since f(x) and g(x) are inverse of each other 


^ — ! 
gU G7 лүд 
> gA) E P= 2 
1+х 


Here x = g(y) 
go) =+] 


1 5 
= g'(x)=1+(g(2)) 
(d) Let А and B be non-empty sets in R. 
Let f: A > B is bijective function. 


Clearly statement - 1 is true which says that f'is an onto 
function. 


Statement - 2 is also true statement but it is not the 
correct explanation for statement-1 


(а) Given f isa bijective function 

Ff :[1, 0) > П,) 
Р(х) = (x-1P «1x21 
Let y-(x-1f +15 (x-1) =y-1 
> x=ltJy-1> f !(y) - 15 У 
=> fx2breJx-1(-x21 


Hence statement-2 is correct 


39. 


40. 


/(х) = х= (х 1? tl=x 


x!-3x4220— x-12 
Hence statement-1 is correct 
(d) Given that f(x) =@ + 1-1, x 2 -1 
Clearly D, [-1, oo ) but co-domain is not given. Therefore 
f (x) is onto. 
Le f(x)-f(:) 
(x,+ 1)*-1=(х,+1)?-1 
=> Х, = X, 
f(x) is one-one, hence f (x) is bijection 
(x+ 1) being something +ve, V x » -1 
f^ (x) will exist. 
Let(x- 1 -1 =y 


x+l=4y+1 — (tvesquarerootasx ^12 0) 


—x--l-Xy-*l 
—flpsXx«1-1 
Then f(x)=f" @) 
(x-1P-12 Jx«1-1 
(х+ 1 = Jx4l (х + D*-2(-1) 
(x^ 1) [@+1%-1]=0 = x--10 
. The statement-1 and statement-2 both are true. 
(d) Clearly f (x) = 4x + 3 is one one and onto, so it is 


invertible. 
Let f(x)=4x+3=y 
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Inverse Trigonometric 


Functions 


Trigometric Functions & Their 
Inverses, Domain & Range of Inverse 
Trigonometric Functions, Principal 
Value of Inverse Trigonometric 
Functions, Intervals for Inverse 
Trigonometric Functions 


| TOPICEI 


3 1 T 
1. Ifa=cos? (2), В = гапт! (5) where0 <0, p< > then 


о – p is equal to: [April 8, 2019 (I)] 


9 
(a) tan! m 


9 9 
2 р ea cj E 
(c) tan (2) (d) sin (m 
2. A value of x satisfying the equation ѕіп[со (1 + x) ] = cos 
[tan lx], 18: [Online April 9, 2017] 8, 


9 
(b) cos" (сл) ; 


1 1 
Q-; 0-2 (09 Q5; 


= 43 
3.  Theprincipal value of tan [oo 5а, is: 


[Online April 19, 2014] 
Зл Зл T T 
—— — -- - 9, 
(a) 1 (b) n (c) 1 (9) 1 


4. The number of solutions of the equation, 
sin! x-2tan х (in principal values) is : 


[Online April 22, 2013] 
(a) 1 (b) 4 (c) 2 (d) 3 
5. А value of tan”! С 13) 18 
3 10. 
[Online May 19, 2012] 
т т л л 
Q2. OF OF OF 
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^ 


The largest interval lying in 2 z) for which the 
2 2 


function, f(x)= 479. + os (: - 


(a) ЕЭ (b) D 
4'2 2 
(c) [0,7] (d) EZ 


EP 
sin (x-3) is 


) *log(cosx), is defined, is 


[2007] 


The domain ofthe function f(x) = 


9- x? 

(a) [1,2] (b) [2,3) [2004] 
(c) [L2] (d) [2,3] 
The trigonometric equation sin! x -2sin а has a 
solution for [2003] 
(a) lls (b) jede 
(c) all real values ofa (d) |al< ; 
cot"! (cos a) —tan ^! (feos а) = х, 
then ѕіп х = 
(a) tan? В (b) cot? (=) [2002] 

Qa 
(c) tan a (d) cot В 
The domain of sin” ор, (x/3)] is [2002] 
(a) [1,9] (b) [-1,9] 
(c) [-9. 1] (d) [-9,-1] 
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/ Properties of Inverse Trigonometric 
: TOPIC Functions, Infinite Series of Inverse 
5 Trigonometric Functions 


віп! 21 
| 65 | 15 equal to : 
[Sep. 03, 2020 (1) | 


T 5n 3л TT 
@ 2 (5) P © > (d) z 


12. If S is the sum of the first 10 terms of the series 


-1{ 1 -1(1 -1{ 1 ET 
tan + tan + tan + tan + 
3 7 13 21 E 


then tan (S) is equal to: [Sep. 05, 2020 (I)] 18 
5 ae 
@) $ 0 я 
6 10 
E 224 19. 
© -; @ > 
222112 ‚(3 
13. The value of Sin 13 -8Ш 5 is equal to : 
[April 12, 2019 (1)| 
1 1 
(а) п-т ($) (b) 2 sin EJ 20 
--ecos!|— d) r-cos || — 
©) 5 5 (d) 65 
14. If cos “х-со8 7 = a, where- 1 «x €1,-2 «y x2, 
22 
221 then for all x, y, 4x? —4ху cosa + y? is equal to: 5i 
[April 10, 2019 (ID] 
(a) 4 sin?a (b) 2sin?a 
(c) 4sin?a. — 2zx2y? (d) 4 cos? a+ 2х2у2 
15. Considering only the principal values of inverse functions, 
the set 4 = b > 0:tan ! (2x)+ tan! (3x) = а 
[Jan. 12, 2019 (1)| 
(a) contains two elements 
(b) contains more than two elements 
(c) isa singleton 22 


(d) is an empty set 
16. Allx satisfying the inequality (cot-!x)? — 7 (cot-lx) + 10> 
0, lie in the interval : [Jan. 11, 2019 ID] 


(а) (—9.cot5) s (cot4,cot2) 


(b) (cot2, oo) 


(c) (—9.cot5) u(cot2,oc) 
(d) (cot 5, cot 4) 


19 n 
The value of cot b cot ! | +» 3 is: 
n-l р-1 


[Jan. 10, 2019 (ID] 


21 19 
a) — b) — 
(a) 0 (b) 2i 

22 23 

oe d = 
(c) 2 (d) 20 
Ifx = sin” (51010) апау = соз"! (cos10), then y — x is equal 
to: [Jan. 09, 2019 (II)] 
(a) 0 (b) 10 (с) 7л (d) п 


T 3 
If cos. (s JE | Š J= 3) аве 


[Jan. 09, 2019 (D] 


T3 ‚ М5 4146 4145 
12 10 12 11 
"S -41- x? xit ya 
41--х2 -М1- х2 | 


The value of tan~! Mu 


is equal to [Online April 8, 2017] 
m 1 -1.2 T -1.2 
—+—cos —+cos 
@ jc х” — 0) lcs x 
m l af 3 T -1.:2 
---008 --008 
VP a ES QE" 5 
Let 
EI zj —1 ( 2х 
tan y-tan x-tan 5 
1-х 
1 
where or |x| <--. Then a value of y is: [2015] 
~ 
(a) 3x - x? (b) 3x ex? 
хүс зш, 
1+3х° 1+3х2 
3x - x? d 3x +x? 
ie O cae 
-1 «om 2x 
If f (x) = 2tan x +sin 5 х >1 then 
1+х 
(5) is equal to : [Online April 10, 2015] 


-1[ 65 х 
@ tant (65) © 5 
(c) л (d) 4tan-i(5) 
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23. 


24. 


25. 
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Statement I: The equation (sin-!x)? (cos! x)? ал? = 0 


has a solution for all a > = А 


Statement П: Forany x eR , sin ! x +соѕ ! x -2 and 
п\ op 
0x [sn Х- z) < TE [Online April 12, 2014] 


(a) Both statements I and II are true. 

(b) Both statements I and II are false. 

(c) Statement I is true and statement II is false. 

(d) Statement I is false and statement II is true. 

Ifx, y, zare in A.P. and tan^!x, tan"! y and апт! are also in 


A.P., then [2013] 

(a) x=y=z (b) 2х=3у= 62 

(с) бх= 3у= 22 (d) 6x=4y=3z 

Let x є (0, 1). The set of all x such that 

sin-!x > cos !x,istheinterval: [Online April 25, 2013] 
1 1 1 

9 28) 9 87 


43 
T 


(©) (0,1) 


26. 


27. 


28. 


= 1 = 
е Jew : +. 
n“ +п+1 n? +3п +3 


| , then tan S is equal to : 


+tan7! : 
1+(n+19)(n+ 20) 


[Online April 23, 2013] 
20 
(а) —— — (b ———— — 
401+ 20n n^ +20п +1 
20 п 
() =—— Ф = 
n^ +200 +1 401+ 20n 
A value of x for which sin (соі (1 + х)) = cos (tan! x), is 
: [Online April 9, 2013] 
я 91 © Gi 
2 2 


If sin"! B + cosec ^! В = - , then the values of x is 


(a) 4 (b) 5 [2007] 
(c) 1 (d) 3 

If cos! х-сов! 7 = a, then Ax? —4xy созо + y? 18 
equal to [2005] 
(a) 2sin2a (b) 4 

(c) 4sin? a (d) – 4sin? a 
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3 4 
@ - cos a= =, then sin a= z — tan! tan( 2-37) 
2 4 
4 
> tana= = п Эт 2n-3n -n 
2 4 4 4 


4. (a) Givenequation is 
sin!x-2tan!x 
Now, this equation has only one solution. 


1 
and tan В = 3 


tan a — tan В 


тп (9-8) 1. тапалтапр . LHS=sin!1= Е 
ES 5 
ын and RHS=2 tan! 1= 2x2 == 
-3 3 -l 9 4 2 
wi BIB т 57 
9 Also, x = 1 gives angle value as zi and 2 
ЦЭ I ее 
в-В=їап! | 15 J7sin" |5 Ло 4 15 outside the principal value. 


13 
= cos! E ) 5. (d) Consider tan | E [o Е 
i ~ = 2 
(а) sin|cot ! (1+ x) |-cos(tan ! x Р” ЫН cos0= È 
| ( )| | | et cos 3 0 3 


| 2 
2+2х+х sin@ = V1- cos? Ө 1 2 E 
МІ Lx 3 3 
1 X 
d tan! E 2 | = tan”! [sin ө] 
1 55 1 


Let; cot A = 19x e" -1 1 ын -1{ 1 T 
tan f =x o 3 E 43) 6 


=>  sinXA-cosf 
А 6. (b) Giventhat 


1 
> = E (х 
42 «2x42 Wit? Го) = 47 +соѕ iE ) + log(cos x) 


> x +2x+2=x 41 


f(x) is defined if- 1 < Е Е | <1 andcosx 0 


=> х= -1/2 
(c) Consider x л T 
> Oxs-x2and-—«x«— 
a[ 43x P Зл 2 2 * 
tan |cot—— | = tan | cot| Il0x 4- — 
4 4 T T 


0<х<4 and -~<x<— 
= 2 2 


-1 3л 
= tan |cot— x = 
| 1 | [ : cot (2nt + 0) cot 6] я х 01) 
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10. 


in! 4 5 16 
: sin (х-3). 11. м жэл ree 
b /(5)- sin (x3) isdefined (с) 2л (si Q;'sin тутп 16) 
9-х 
When -13x-351 25x54 өм -2т | ша? 2 + tan! 5 rtan ! 16) 
К / 3 12 63 
and 9—-x^»02 -3«x«3 (ii) 
from (i) and (11), NT 44 
мере 2 <х<3 ..Domain- [2, 3) “sin zn 3 


(a) Given that sin Ty =2sin 1а 


[ 4.5. 
We know that 591 xs > = 2д 4 ап! 3 12 mid 
122228 63 
3 12 


T = T 
—-—t€2sn a<— 
2 2 


463 _, 16 
1 -1 1 = 2л – | їап tan 
э--581 а<—=——=<а<—— 16 63 
42 42 
63 63 
la| el =2n-—| tan! cot ! | 

р 16 16 
(а) Given that, cot! (4cosa ) – tan! (Сова )=x "ES Зл 
i 2 3 


1 
tan! =) (апт! (vVcosa ) = х 


12. (а) s=" (1) il +tan | ! +... upto 10 terms 
3 T 13 


1 
—4cos а 
., wcosa i (221. 16-3 
=> {ап =x = tan + tan 
1 1+2.1 1+3.2 
1+ COS Q 
V COS 0 f 4-3 A4 ( 11-10 
1- кїап Цол + tan 
> tan! te 1-3-4 141110 
2Vcos а E E Е Е 
= (ап 2-tan 1) + (ап 3-tan 2) 
1— соѕ a 
tanx = Ijesa (tan! 4-—tan™!3)+....+ (tan ! 11 — tan ! 10) 
11-1 5 
24cosa B =tan'11 tan" = tan ( ) = tan" ( ) 
=> cotx= Їнэ. P 1+11-1 6 
5 
P = (1— cosa) and В = 2Vcos a Ч шиг” 


Н=үр2 +В? =1+соѕа ‚ үзү фа ‚1(3 5 12 4 
5 + sin B = —810 х 


13. (b) т x 
1-cosa 1—(1-2 ѕіп2 0/2) 513 1$ 5 


l+cosa 142сов820/2-1 С. xy e" 0Oand x? + y? d" 1) 


| a 

or sin x= tan? 5 E sin ! x-sin ! y- sin! [evi -y =) 1-x? | 
Е (3) -33 33 

(а) f(x)=sin (к 3 = sin! =sin | 65 


We know that domain of sin !x isx є [-1, 1] 


NEQNELENEIE: 
«3l =cos S] 3 65 


=> sinx 


^. -1< log; BE 531 = 


>1<x<9 or x є [1,9] 
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14. 


15. 


16. 


17. 
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: -1 У 
(а) Given, COS Х-005 7--0 


2 
| 2 
=o [a х2 411 2) [vi 


>32, J1-x?44- y? 
2. 2 
=> ху+уйї-х? day" =2cosa 


=> (ху- 2 cos a)? = (1 — x’) (4-у2) 
=> xy? + 4 cos! a. — 4ху cos а = 4—y?— 402+ ху? 


= cos 0 


=> 4x?- 4ху cos a + у?=4 sin?a 


T 
4 


(c) Consider, tan (2х) + tan (3x) = 


шт 5х M 
xd 1-6x2) 4 


5x 
1-6x? 
=> 6x-5x-1-20 
=> (6х-1Хх-1)-0 


=] >5x=1 -6x 


1 
> в (as x 20) 


Therefore, A is a singleton set. 


(b) 


(cot! x — 7(cot* x) + 107 0 

(cot! x – 5) (cot! – 2) > 0 

cot! x € (—оо, 2) U (5, оо) 44401) 
But cot” x lies in (0, л) 

Now, from equation (1) 

cot! xe (0,2) 

Now, it is clear from the graph 

x € (cot 2, оо) 


19 n 
(a) cat фен [$ 
p=! 


n=l 


18. 


19. 


~oa Zea (I+n(n 2) 


n-l 


an"! (n*1)-n 
T 1+(п+1)п 


19 
EP (n1) – ап”! 2 


n-l 


= cot(tan'! 20 — tan !1) 


соў tan! (22-1, 
1+20х1 


E (2) =cotco 


(d) x-sin (sin 10) 


=> x=3n-10 


>3n-x=10 


31-4 <10<3n+— 
2 2 


=>4n-x=10 


3 


4 


| 


-sin |—||'-sin x+cos х= — 
4x 2 


3п<10< 4л 
and у = соз (сов 10) 
=> у= 4л- 10 
y-x-(4n-10)- (31-10) =л 
cos! ES +cos! ES 2m x» 
(a) 3x 4х) 2 
cos! 2 - cos! : 
= 3x) 2 4х 
| 
= 3x 
P шаг E Je» 8110 = 
ш 4х = 4х 
= соѕ0= ү1 sin? 0 = 1 - 
16х 


416х2-9 > 


юэ. 64-81 


4х 


9х16 
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2 2 2 
J 3 = T 
x= 145 EJ > (sin 1х = 1 (8a je 
12 4 4 12 16 
2 
L3 — [sns ) = 1 (32a -1) 
20. (а) Letx?-cos20; =>  0- QE 4 48 
Putting this value in equation (1) 
abvdex? 4X1-x? x? 9 5 
=> tan ————— Me eus. m 
V1+x? 41-39 
=> 0<32a-1<27 
41--сов20 +41- cos 20 Lepal 
41--сов20-41-со820 32 8 
Statement-I is also true 
tan 1889 = шоб [шв £40) 24. (a) Since x, y, zarein A.P. 
1-tanO 4 e 2у=х+2 
Also, we have 
28.31 24,2 2 tan! y = {ап lx + tan“! (z) 
d E ( 2y ) -1| x+z 
=> tan | 5 = tan 
. -1 | 2x 1-у 1-х2 
21. (c) Giventhat,tan ly- {ап x + tan 7 
1-х X+Z _ Х+2 
-1 =] E яс 1-у 1-х2 C. 2у=х+2) 
= tan. x+2tan x =3 (ап x 2 
yt-xzorxtz-0-x-y-z-0 
1 эхэд 25. (b) Given sin“! x» cos! x where x e (0, 1) 
tan ly- (ап 
Ч 1-3х2 => sin!x> j sms 
Зх-эх” — Jamie — sin! x> > 
> y= 2 2 4 
1-3х 
x>sin = = qud. 
2x K 4 4 
22. © f(G)-2tan'x-sin!| 5 
1+х : NE 
Maximum value of sin“! x is — 
=> f(x)-2tan x n-2tan lx 2 
> f@=n | | i 
=> f(5)=n So, maximum value ofris 1. So, xe [7.1]. 
| 42 
23. (a) ЕУ 26. (c) Weknow that, 
-1 TS -1 
зл а tan mom Y RES pro tas | 
> -<| un x-— s7 Е: а Tax 
-1 bant | , 
? 9 Te gems Ж тү > 
0<(sin x-7) <? (D 
4 16 i 
Statement II is true =l tan! Z ы? 
нэг Нэг я 1+(n+19) (п+20) п+21 
(вш x) +(соѕ x) = ал 
=> (ша + cos іх) [(віп 'х + cos х)? а tan! 
d E 3 an + ta: 
- 3sin x cos x] = ал п+1 1+ n(n +1) 
2 
> y sin хсов” х = 2ar? нд 1 " | 1 
- | 1+(и+1) (и+2) "77 1+ (и +19) (п+ 20) 
.-1.| To 1 T 
ѕіп x|—-sin = (]- 
с t go 1 и+19 


= tan 


п+21 


M-268 


27. 


28. 
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A : + tan”! : + H 
1+n(n +1) 1 (n -1)(n-4 2) 


1 -|п-19 
= tan 
1+ (n +19) (n + 20) п+21 


“Лааг 
— tan + tan. 2 Eosi і 
nt +п+1 n^ +3п+3 


чї 1 


ta 
1+ (n +19) (n 4 20) 
п+19 n-l 
Sand n+21 n+l an ; 20 -8 
147319, „п! л +20п +1 
n+21 n+l 
E 2 
°. tan C 
n^ +20п +1 


(а) sin (cot! (1 + х)) = cos (tan! x) 
=> cosec? (cot! (1 + х)) = sec? (апт! x) 
=> 1 + [cot (соі! (1+ х))]2 = 1 + [tan (tan! x)P 


> (1+х)?=х2 > хэ 


29. 


е sin! х+соѕ Их = п/ 2] 


=> sin |—|-cos |— 
5 
sin PLU "v E cos !x = sin x № x 1 


> xy ^44 у? 4x? +x? y? = 2080. 


J4 у? 4х? 4 х2 у? = 2cosa — xy 
Squaring both sides, we get 
—4-y-4x +х2у2 = 4cos? о + x? y? —4xycosa 


=> 4x +y? —4xy cosa = 4sin? a: 
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Matrices 


Order of Matrices, Types of Matrices, 
Addition & Subtraction of Matrices, 


m ? М 
| ТОРК Scalar Multiplication of Matrices, 5 
\ Multiplication of Matrices 
1. Letabearoot ofthe equation x? - x - 1 20 
1 1 1 
1 2 
andthe matrix4=—= |! © © | then the matrix А?! 
y 1 о? at 
6. 
is equal to: [Jan. 7, 2020 (D] 
(a) А (b) 1, (c) A? (d) Ж 


Ө isin® 
j. tas (0-2) айй. eye P 
isinO cos@ 24 c d 7. 


where i 2 4-1, then which one of the following is not 


true? [Sep. 04, 2020 (1)| 
(a) 0<a?+b’ <1 (5) a?-d? =0 
1 
(с) а2—с?^=1 (d) a? -b? -т 8. 


[x 1 
3. Let A=|7 sen and 4* = [aj]. Ifa, = 109, then ayy 


is equal to Е [МА Sep. 03, 2020(D] 9. 
| cosa -sina "M LZ 
4. LetA= [sina cosa |" (ae R) such that А? = 1 0 
Then a value ofa is : [April 8, 2019 (D] 
9 33 © 9 64916 
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1 0 0 
Let P2|3 1 0| апад = [aii] be two 3 x 3 matrices 
9 3 1 


5 421431. 
such that Q — P? = I}. Then das is equal to: 


[Jan. 12, 2019 (D] 


(a) 10 (b) 135 (c) 15 (d) 9 
1 0 0 
Let 4=|1 1 0| and B= 420. Then the sum of the 
1 1 1 
elements ofthe first column of B is? 
[Online April 16, 2018] 
(a) 211 (b) 210 (c) 231 (d) 251 


0 -l 
г 4= { 0 | ‚ then which one of the following 
statements is not correct? [Online April 10, 2015] 
(a) А2-1-А(А2-1) (b) A5 -I- А2+1 
(с) A? - I- A(A?- I) (d) A5-I-A(A- I) 


1 2 х й 6 
If A= and B=|x be such that АВ | | 
3 -1 2 | 8 


then: [Online April 12, 2014] 
(а) y-2x (b) у=—2х 
(c) y=x (d) y--x 
If p, q,r are З real numbers satisfying the matrix equation, 
3.41 
[pqr] 3 2 3|-[3 0 1] then 
202 
2p + q -r equals : [Online April 22, 2013] 
(a) -3 (b) -1 


(c) 4 (d) 2 


M-270 
10. 


11. 


12. 


13. 


14. 


15. 


16. 
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The matrix 42+ 44 — 5I, where / is identity matrix and 


P | 2 | ‚ equals [Online April 9, 2013] 
4 -3 


MEE 
© э, ol 


1 00 1 0 0 
If 42/2 1 0| and 8-1-2 1 0 then AB 
-3 2 1 7 -2 1 
equals [Online May 26, 2012] 
(a) 1 (b) A (c) B (d) 0 


If o # lis the complex cube root of unity and matrix 


o 0 
H -| „|. еа НТО is equal to [2011RS] 


0 
(a) 0 (b) -H (с) Н? (d) H 


The number ОЁЗ х 3 non-singular matrices, with four entries 
as 1 and all other entries as 0, is [2010] 


(a) 5 (b) 6 
(c) atleast 7 (d) less than 4 


(1 2Y a 0 
Let A= = . Th 20 
et A Ё 4] В ! хал en [2006] 


(a) there cannot exist any B such that AB - BA 

(b) there exist more than one but finite number of B's 
such that AB = BA 

(c) there exists exactly one B such that AB - BA 

(d) there exist infinitely many B's such that AB - BA 

If A and В are square matrices of size n х n such that 


А? В? = (A— В)(А + B) , then which of the following 
will be always true? [2006] 


(a) A=B 

(b) AB=BA 

(c) either of A or В is а zero matrix 
(d) either of A or B is identity matrix 


1 0 1 0 
If A= 11 and / = oi , then which one of the 


following holds for all n 2 1, by the principle of 
mathematical induction [2005] 


(a) A” =пА—(п—1)1 
(b А" = 2"71A-(n-1)I 
(© д" =nA+(n-1)I 


(d) 4" 22"7! А+(л-1)1 


17. 


18. 


19. 


20. 


21. 


22. 


$$$ ris 


на ME E | , then [2003] 
b a В a 


(a) a = 2аЬ,В = a? +b? 
(b) a =a? +22, B= ab 
(c) a=a+b 


Transpose of Matrices, Symmetric 
& Skew Symmetric Matrices, 
Inverse of a Matrix by Elementary 
Row Operations 


Let a,bceR be all non-zero and 


satisfy 


a b c 


а +Ь? +с3 22. Ifthe matrix 4-2 b c а | satisfies 


c a b 


АТА = I,thena value ofabc сап be: [Sep. 02,2020 (ID] 


1 1 2 
(а) == 034 (с) 3 Ф 5 


The number ofall 3 х 3 matrices A, with enteries from the 
set {—1, 0, 1} such that the sum of the diagonal elements 


of AA’ is 3, is E [NA Jan. 8, 2020 (1] 


2 2 1 0 
If A= 9 4 andI=| 9 ||, then 10A is equal to: 


[Jan. 8, 2020 (II)] 


(а) 4-41 (b) 6-4 (с 4-61 (d) 4I-A 


IfA is a symmetric matrix and B is a skew-symmetrix matrix 


2 3 
such that A+ В = E | , then AB is equal to: 


[April 12, 2019 (1)] 


4 -2 
(5) E i| 


0 2y 1 

А= 2х y 

2х -у 

[April 09, 2019 (ID] 
(d) 4 


The total number of matrices E ‚УЕ 


В, x x y) for which АТА = 3I, is: 
(a) 2 (b) 3 (c) 6 
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24. 
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DEGERE — — — — — — — — ——— вот 


0 24 r 
Let 4-1р а -r. If AAT =L, then |p| is : 
р =9 r 
[Jan. 11, 2019 (D] 
1 1 
0-5 © в 
1 1 
© 55 Ф У 


For two 3 х 3 matrices A and B, let A+ B=2B' and3A+2B= 
L, where В? is the transpose of B and I, is 3 x 3 identity 


matrix. Then : [Online April 9, 2017] 
(a) SA+ 10B —2I, (b) 10A - 5B -3I, 
(с) В+2А =1, (d) 3A+6B=2I, 
3 1 
2. 2 1 1 
еј а=, 1 and Q = PAPT, then 
2 2 
РТ Q2015 P is; [Online April 9, 2016] 


0 2015 
(a) ! 0 | 


] 2015 
(c) ! 1 | 


2015 0 
® | | us 


2015 1 
(d | o ais 


26. 


27. 


28. 


29. 


12 2 
If A=|2 1 
a 2 b 


-2 |15 a matrix satisfying the equation 


AAT = 9I, where 115 3 х 3 identity matrix, then the ordered 


pair (a, b) is equal to: [2015] 
(а) (2,1) (b) (C2,-1) 
(c) (2-1) (d) (2,1) 


Let A and B be any two 3 x 3 matrices. If A is symmetric 
and B is skewsymmetric, then the matrix AB — BA is: 

(a) skewsymmetric [Online April 19, 2014] 
(b) symmetric 

(c) neither symmetric nor skewsymmetric 

(d) Ior- I, where I is an identity matrix. 


(а = (а +1 
If A | 0 | ‚В | 0 | be two matrices, then ABT isa 
0 0 
non-zero matrix for |a| not equalto [Online May 7, 2012] 
(a) 2 (b) 0 (c) 1 (d) 3 
Let A and B be two symmetric matrices oforder 3. [2011] 
Statement-1: А(84) and (4B)A are symmetric matrices. 
Statement-2: AB is symmetric matrix if matrix multiplication 
of A with B is commutative. 
(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
not a correct explanation for Statement-1. 
(b) Statement-1 is true, Statement-2 is false. 
(c) Statement-1 is false, Statement-2 is true. 
(d) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation for Statement-1. 
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M-272 — ——————Т á Mathematics | 
Hints & Solutions 


1. (d) Solutionofx? +х+1=01$ © o Given that (x? +1)? +x? = 109 
So, a= дапа 
a= 0.0= 1.0= 0 x* +3x7 —108 =0 
2 2 
=> (х +12)(x* -9) = 0 
1 1 141 1 d! роо ( Хх -9) 
232. 
42-11 n æli o 272 Age 
| 2 п ol |010 а =х2+1=9+1=10. 
5 A=] à. № | € 
=> 4%= 42% х B= ДЗ Sina cosa 
cos0 isinO cosa -sina||cosa -sina 
2. (d -4-2|.. æ=]. | 
isinO соѕӨ sina cosa 5100 cosa 
„ | cosnO isinn® pa Вон 
VAT =] ,neN Es 
|isinn® — совл0 8120)  cos2a 
"m la b «MÓN с0840, -—sin4a 
dcin c d ханиаж  |sinda  cos4a 
Гсо850 isin50 a b eo cos32a —sin32a 8 0 -l 
A= = апа soon 4? = | . 
15150 соѕ50 c d ѕіп 320 cos32a 1 0 
Th in 32a. = 1 and 32а=0 
га = соѕ 50, b = їзїп 50 = с, d = cos 50 шш cM 
T T 
- а? —b? = cos? 50 + sin? 50 = 1 > о and 32а= 21+ — 
a? — c? = cos? 50. sin? 50 =1 LM p " пл п " 
a? – d? = cos? 50— cos? 50 =1 х гэ Tia ie хаасан 
10 = EUN 
а? +b? = cos? 50 - sin? 50 = cos100 = cos — Putn=0, а 64 
24 
л 
Hence, required value of о is — . 
5 E 
and 0< cos2 «12 0 xa? +5? «1 | 64 
12 1 0 O][1 0 0 0 0 
1 3 1 0|3 1002/6 1 0 
ла? -b == is wrong. 5. (a P- 
2 [9 3 119 3 1 27 6 1 
* 145 ГЕО 0 0] [1 0 0 
eel |е | хэл х palé 1416 10|12 10 
1 ото x 1 127 6 1]27 61| [90 12 1 
Fa 2 (1-0-011 000111 оо 
д р + 12 1 0113 1 0-215 1 0 
x 1 x 1 > P= T 
E 190 12 1193 1 135 15 1 
(52412 tx? х(х?+1)+х vw 0-Р=1, 
| xo? +1) +x x +1 
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es adu MERE 
Qutb = 15 2 0 [o ~ 
135 15 2 Fo 1 
АЗ = 
a F431 154135 jj |-1 al 
432 15 ар 0 
100 doi 
6. (с) Нее4= |1 1 0 А?+1=А?—А 
111 -141-А7-А 
E 3 
100] 100 A #А 
А?=А.А=|1 1 0|х |1 1 0 TM y 
11 11.1 8. (a) taa- |, P 1 and В = |* 
7 1 
00 
212 1 0 f 2. ж 7 
АВ = |з ш 2||* 
3 2 1] 1 
100] [100 H pa 
> = 
also 43 = 42. А= |2 1 O|x|1 1 0 8 3у-х+2 
3 2 1 111 6 y+3x 
iad > 18) — |3y-x+2 
-l3 10 >y + 3х = 6 and 3y-x=6 
TE On solving, we get 
10 100 Цаг andy с 
and, 44= АЗ. А = 1 х11 0 > y=2x 
63 1 11 9. (а) Given 
3 4 1 
ж [р а r]3 2 3|=[3 0 1 
-14 1 0 202 
10 4 1 


1 . => [3p+3qt+2r 4p+2q p+3q+2r]=[3 0 1] 
On observing the pattern, we come to a conclusion that, 


=> 3p+3qt+2r=3 ..(1) 
| 4р+24=0 > q--2p .. (ii) 
1 0 0 p+3q+2r=1 .. (iii) 
A= n 1 0 On solving (1), (ii) and (iii), we get 
n (n 41) 1 p=1,q=-2,r=3 
03 2 2ptq-r-722(1))* (-2)-(3) 7-3. 
| 10. (а) А?+4А—51=АхА+4А—51 
[1 0 0 111211: 21. 2141 0 
49-20 1 0 |4 3]|4 3 4 -3 0..1 
210 20 1 _ 
1 9 -4 4 8 5 0 
Therefore, sum of first column of 42? = [1-- 20 - 210] 2 231 = 8 171116 -12| 10 5 
7. (a) Giventhat = 


А0 -1 _[ 944-5  -448-0| (8 4 2 1 
=. 56 "|-8416-0 17-12-s|"|s 042 o 
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1 0 0 1 0 0 
11. а 4/2 1 0|, B=|-2 1 0 
-3 21 7 2 1 


12. @ wae о 0] мо 17. 
| “10 ollo | lo ©? 


k 
0 

We observed that H^ = o 
0 o 


70 69 
о 0 Ф 0 o 0 
HV = - - -Н 18. 
| ы | 2 | M 


13. © |... 1... (аге 6 non-singular matrices because 6 


1 


blanks will be filled by 5 zeros and 1 one. 
өвөг 1 
Similarly |... 1 are 6 non-singular matrices. 
1 
Total=6+6=12 
So, required cases are more than 7, non-singular 3 x 3 
matrices. 


1 
14. (d) Giventhat А = f 


a 2b 
B= 
B | 


а 011 2 a 2a 
ВА- = 
| ills А M Ч 19. 


Hence, АВ = BA only when a = b 
-. There can be infinitely many B's for which AB = BA 
15. (b) Giventhat 4? - B? = (A- B(A« B) 
42-82-42-АВ-ВА-В2 
=> AB=BA 


1 0 
16. (a) Given that = | 1 


10 10 
2 3 
А? = 43 = 
Ї 1 | | 20. 


1 0 
Therefore we observed that A” = | | 
п 


п 0 n-l 0 
Now nA—(n—1)1— Г pal 


2ab 
а= а2+ 55 В =2аЬ 


(b Given: А74= I 


a b с|а b c 0 0 
—|b c a|b c а|-10 1 0 
e a bile a 51100 1 
| ха? Zab Lab [100 
=| Zab Xa? Xab|-|0 0 
Xab Xab Xa? [0 0 


So, Ха? =1 and Xab- 0 

Now, а? +53 +c? -3abc 

= (aba cya? +b? +c? —ab—be —ca) 
= (а+Ь+с)(1—0) 


=(atb+c) = УХа? + 2Zab = +1 


= 2-3abc =1 = abe - 


or 2— Заре =-1 => abc =1. 
(672) Let = [a;].... 
It is given that sum of diagonal elements of AAT is 3 1.е., 


(ААТ) =3 

ааа а a tus Fa. -3 
Possible cases are 

0, 0, 0, 0, 0, 0, 1,1, 1 —1 


0,0,0, 0, 0, 0, –1, –1,-1 91 
0, 0, 0, 0, 0, 0,1,1,-1 
0, 0, 0, 0, 0, 0, 21,1, —1 


°C x8=84x8 =672 
>3 


(c) Characteristics equation of matrix ‘A’ is |A — AJ] =0 


Р 2 


=0 > X-6.-10-0 
9 4-3 
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Matrices — — — — — — — — — №5 


4?—6A- 101-0 
=> 4(4)-64!-1014!-0 
=> 10А'=А-6 


a c 0 d 
21. (b) LetA- 28 and B= d 0 


a c+d Ш 2 3 
Then, A+ B= РЕ. b 115 4 


On comparing each term, 
a=2,b=-1,c-—d=5,c+d=3 
a=2,b 1,c=4,d=-1 


2 40 -1) [4 2 
Nono 411 34114548 


22. (d) Given, ATA-3I 


0 2x 2x 


2y y 
1 -1 1 12x -y 1 


0 2y 1 
-у|2х y -1|=31 


82 0 01 [з оо 
= |0 6? 0203 0 
0 0 3] 003 


3 1 
> избы ces апа yas 


Number of combinations of (x, y)=2 x 2=4 


0 2q т 
23. (© А=Р 9 T 
р -4 F 
0 24 r 0 p p 
A-At=|P 4 -r|X|24 4 -4 
p г ror r 
44? +r’ 24? - 6? —24? +r? 
242-6? р ад +12 pP- -r 


gtr p-g—rP petr 


Given, 447= І 

4рФ+?=р+ф += 1 
=> р?-34?=0апа” =1- 44? 
and 2? -r =0>r=2g 


24. 


25. 


b) A'+B'=2B 
ч КА+В) =2B5"] 


AT +В! Bl +A" 
= =A+ -2В" 


= 2 2 
— ЗВТ-АГ 
= 2АРАТ-ЭВ!-э A=; 
Also, 3A+2B=I, (i) 
3BT -AT АТ+ВГ 
3 +2 =h 
2 2 
= 1В"-АГ-2, ii) 
Add (i) and (ii) 
35B- 71, 
I, I, 
= B= 112-A -21, 


I I 
=> 113-21, =-А > A=2 
5 5 


5А =5В = 
— 10A t 5B = 31, 
S X | S 
© P= 2 2'p.|[2 2 
1 М 1 5 
2 2 2 2 
РР'=Р'Р=1 
02015 = (РАР?) (PAPT) — — (2015 terms) 
= рд2015рт 


РТО25р = 42915 
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26. (b) Given that AA! — 9I 


[12 2]|12 а] [9 0 0 
21 2/2 1 2|20 9 0 
la 2 b]2 2 | [0 0 9 
| 14444. 242-4 а+4+2Ь 
=> 242-4 044144 2а+2-2Ь 
|a+4+2b 24-2-25 а? +4+2 


=> at+4+2b=0>a+2b=-4 
2a+2-—2b=0=>2a-2b 
=>a-b=-l 
Subtract (11) from (1) 
at2b--4 
a — b--1 
— + + 


b--1 
and a--2 
(a, b) - C2, -1) 


2 


29. 


n ке 


27. (b) LetAbe symmetric matrix and B be skew symmetric 


matrix. 

-. AT = A and В! = -B 

Consider 

(AB — BA)! = (АВ)! — (BA)! 

= ВТАТ — АТВ! = (-B) (A) - (A) (B) 
_ВА + AB = AB - BA 

This shows AB - ВА is symmetric matrix. 


[a-r (0-1) 


(с) а 0 | sil 0 | 
0 0 


be two matrices. 


(a-r feet 0 0) 
АВТ =| 0 («+1 0 0)=| 0 00 
0 0 00 


Thus, AB’ is non-zero matrix for |a |+ 1 
(a) Given that A and B are symmetric matrix 
А'= А 
B'-B 
Now (A(BA))' = (BA)'A'- (А'В”)А' = (АВ)А = A(BA) 
(<. product of matrices are associative) 
Similarly ((AB)A)' = AK(B'A^ = А (ВА) = (АВ)А 
So, A(BA) and (AB)A are symmetric matrices. 
Again (AB)' - B'A'- BA 
NowifBA = AB, then AB is symmetric matrix. 
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Determinants 


1. Let 0-2 and A = | 


Minor & Co-factor of an Element of a 
Determinant, 
Property of Determinant of Matrices, 
Singular & Non-Singular Matrices, 
Multiplication of two Determinants 


Value of a Determinant, 


со80  sinO 


= 4 
—sinO sno]. ив ACRAS 


then det (B): [Sep. 06, 2020 (ID)] 
(a) is one (b) lies in (2, 3) 
(c) is zero (d) lies in (1, 2) 
x-2 2x-3 3x-4 
2. IfA2|[2x-3 3х-4 4х-5(|-АсС-8Вх2-0(х-40, 
3х-5 5х-8 10х-17 


then B + C is equal to: 
(a) -1 (b) 1 
3. Leta—2b+c=1. 


[Sep. 03, 2020 (D] 


(©) 3 (d) 9 


xta х-2 


x+b х+3 


Ех) = 


х-1 


х+2 |, then: [Jan.9,2020 (ID] 
x43 


х+с х-4 


(а) f(-50)- 501 
(c) /(50)--501 


x sin Ө 
4 IfA-7[sin0 -x 
cos 1 
х sin 20 
A,-|-sin20  —x 
cos 20 1 


т 
then for all 9€ (o2) н 
(а) А|-А,--237 
(b) А|-4, =x(cos 20 
(© A xA, =- 2(х3 + 
(d A, +A, =-2x? 


(b) f(-50)--1 
(d) f(50)=1 
cos 0 


1 
х 


cos 20 
1 |,x#0 


and 


[April 10, 2019 (1)] 


—cos 40) 
x-1) 
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The sum of the real roots of the equation 


х -6 -1 
2 -3х x-3/=0, is equalto: [April 10, 2019 10) 
-3 2x х-2 
(a) 6 (b) 0 (c) 1 (d) -4 
2 b 1 
LetA=|b b?«1 b| whereb- 0. Then the minimum 
1 b 2 
value of ае) is: [Jan. 10, 2019 (II)] 
(а) 23 (0) -243 (9 -43 (à v3 
x-4 2x 2x 
If Dx — x-4 2x |=(A+Bx)(x-A)*, then the 
2x 2x x-4 
ordered pair (A, B) is equal to : [2018] 
(a) (-4, 3) (b) (-4, 5) 
(c) (4,5) (4) (-4.-5) 
0  cosx -sinx 
If S = {xe[0,2n]:|sinx 0 соѕх |=0`, then 
cosx sinx 0 
n 
> tan 3 * | is equal to [Online April 8, 2017] 
xeS 
(а) 44245 (b -2445 
(9 na (d -4-243 


-4 -l 
IfA = Р 1 1 then the determinant of the matrix 


(A2016 2 2A2015 = A2014) is : 
(а) -175 (Ы) 2014 


[Online April 10, 2016] 
(c) 2016 (4)-25 


mz Ã— —  —ÀÁÓZENÀRTZEZ 


16. 


10. 


п. 


12. 


13. 


14. 


15. 
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х?+х х41 x-2 


2 
if |257 +3х-1 3х  3x-3| = ах .12, then ‘a’ is 


a 42243 2х-1 23-1 
equal to : [Online April 11, 2015] 
(a) 24 (b) -12 (с) 24 (d) 12 
The least value of the product xyz for which the 
x 1 1 
determinant a 18 non-negative, 18: 
1 1 z 
[Online April 10, 2015] 
(a) -2/2 (b) -1 
© -16/2 (d) -8 
1 cos 0 1 
КО) = -sinO 1 | —cosO| and 
-1 sin Ө 1 


A and В аге respectively the maximum and the minimum 
values of f(0), then (A, B) is equal to: 


[Online April 12, 2014] 
(а) (3,-1) (9) (42-42) 
© (24-42,2-42)| | @ (2«42.-1) 


If B isa 3 x 3 matrix such that В? = 0, then 


det. [1+ B)? — 50B] is equal to: [Online April 9, 2014] 

(a) 1 (b) 2 (с) 3 (d) 50 

LetS = | | :ау єЄ{0,1,2},ауу = 2 

421 422 

Then the number of non-singular matrices in the set S is: 
[Online April 25, 2013] 

(a) 27 (b) 24 

(c) 10 (d) 20 


Let A, other than I or — I, bea 2 x 2 real matrix such that 
A? =I, I being the unit matrix. Let Tr (A) be the sum of 
diagonal elements of A. [Online April 23, 2013] 


Statement-1: Tr (A) - 0 
Statement-2: det (A) -— 1 
(a) Statement-1 is true; Statement-2 is false. 


(b) Statement-1 is true; Statement-2 is true; Statement-2 
is not a correct explanation for Statement-1. 


(c) Statement-1 is true; Statement-2 is true; Statement-2 
is a correct explanation for Statement-1. 


(d) Statement-1 is false; Statement-2 is true. 


17. 


18. 


19. 


20. 


Statement - 1: [2011RS] 
Determinant ofa skew-symmetric matrix of order 3 is zero. 
Statement - 2 : 

For any matrix A, det (A)T— det (A) and det (- A) = – det (A). 
Where det (B) denotes the determinant of matrix B. Then : 
(a) Both statements are true 

(b) Both statements are false 

(c) Statement-1 is false and statement-2 is true 

(d) Statement-1 is true and statement-2 is false 


Let A bea2 x 2 matrix with non-zero entries and let 4? — 7, 
where /18 2 x 2 identity matrix. Define 


Tr(A) = sum of diagonal elements of A and 

|A| = determinant ofmatrix A. 

Statement- 1 : Tr(4)=0. 

Statement -2 : |4|- 1. [2010] 


(a) Statement-1 is true, Statement-2 is true ; Statement-2 
18 not a correct explanation for Statement -1. 


(b) Statement -1 is true, Statement -2 is false. 
(c) Statement - 1 is false, Statement -2 is шие. 


(d) Statement - 1 is true, Statement 2 is true ; Statement -2 
isa correct explanation for Statement -1. 


Let A be a 2 x 2 matrix with real entries. Let Z be the 2 x 2 
identity matrix. Denote by tr(A), the sum of diagonal entries 
of a. Assume that 4? = J. [2008] 


Statement-1 : IfA = Jand A 5-4, then det (4) -—1 
Statement-2 : ГА = Гапа A z -Г, then tr (А) #0. 
(a) Statement -1 is false, Statement-2 is true 


(b) Statement -1 is true, Statement-2 is true; Statement -2 
isa correct explanation for Statement-1 


(c) Statement - 1 is true, Statement-2 is true; Statement -2 
is not a correct explanation for Statement-1 


(d) Statement -1 is true, Statement-2 is false 


5 5а а 2 
Let A= | 2 7 лја |= 25 then |a| equals [2007] 
(а) 1/5 (b) 5 
(c) 5 (d) 1 


If 1,0, c? are the cube roots of unity, then 


1 o" 02" 

A-|e" o" 1 'isequalto [2003] 
2n 1 o” 

(а) o? (b) 0 

(c) 1 (d) o 
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Determinants 


21. 


22. 


23. 


24. 


25. 


26. 


4 Properties of Determinants, KS. 
D юмс Area of a Triangle 392 | 


Ifthe minimum and the maximum values ofthe function 


J: E > R , defined by 


-sin?@ -1-sin?0 1 
ғ) = _сов20 -1-со820 1 | arem and M respec- 
12 10 -2 


tively, then the ordered pair (m, M) is equal to : 
[Sep. 05, 2020 (1)| 


(а) (0, 2/2) (5) C4,0) 

(c) (-4, 4) (d) (0, 4) 

Ifa+x=b+y=c +z +1, wherea, b,c, x, у, z are non-zero 
X aty x+a 

distinct real numbers, then |y b+y у+Ь is equal to: 
Z Cty zte 

[Sep. 05, 2020 (ID)] 
(a) y (b- a) (b) y (a- b) 
(c) 0 (d) v (a- c) 


Let two points be А(1,— 1) and B(0, 2). If a point Р(х”, у) be 
such that the area of APAB — 5 sq. units and it lies on the 
line, 3x + y — 4А = 0, then a value of A is: [Jan. 8, 2020 (1)] 
(a) 4 (b) 3 (c) 1 (d) -3 

LetA- [a;] and B= [5;] be two 3 x3 real matrices such that 
b, - ВУЗа. where i, j= 1, 2,3. Ifthe determinant of B 


is 81, then the determinant of A is: [Jan. 7, 2020 (П)] 


(a) 1/3 (b) 3 (c) 1/81 (d) 1/9 
A value of 0 є (0, 1/3), for which 
1+соѕ20  sin?0 4cos 60 
cos?0 148820 4cos60 zs des 
cos? 0 820 1+4с0560 ши 
[April 12, 2019 ID] 
San 25 48:62 
Oo, 0012 Oy, Ws 


Let a and В be the roots of the equation x? + x + 1 = 0. Then 


y+l a p 
i a y+ß 


for y "OinR, is equal to: 
p 1 у+а 
[April 09, 2019 (D] 
(a) yy’ - 1) (b) y(y' -3) 
(c) y? (d) y -1 


27. 


28. 


29. 


30. 


31. 


M-279 


Let the numbers 2, b, c be in an A.P. and 


1 1 1 
2 > © tf det(A)?[2, 16], then c lies in th 
а EE et(A)?[2, 16], then c lies in the 
interval : [April 08, 2019 (II)] 
(a) [2.3) (b) (2 25,4) 
(© [4,6] @ [3,2 2^] 
1 sin Ө 1 А 
If 4=| —sin0 1 sinO |; then for all Өє ЕЭ 
-1 -sin Ө 1 


det (A) lies in the interval : 


5 5 3 3 
ө (5  [24) ө(м| © (52) 


[Jan. 12, 2019 (11) 


a-b-c 2a 2a 
If 2b b-c-a 2b 
2c 2c c-a-b 
(a+b +c)(x+atb+c)?,x#0andatb+c<0, then x 
is equal to: [Jan. 11, 2019 (ID] 
(a) abc (b) —(a+b-+c) 
(c) 2(a+b+c) (d) —2(a+b-+c) 
Let deR, and 
-2 4-4 (sin 0)? 
даз 1 (5110) +2 а : 


5 (2sin0)-d (-8ш0)-2-24 


Ө є [0, 27]. If the minimum value of det (A) is 8, then a 


value of d is: [Jan 10, 2019 (D] 
(a) -5 (b) —7 

© 2(v2 +1) @ 2(№ +2) 

Let a,,a,, a, ..., a, bein GP. with a,> 0 fori— 1,2, ..., 10 and 


S be the set of pairs (т, К), г, КЕМ (the set of natural num- 
bers) for which 


г К 
log, a3 a4 


Іор „аг ay |=0 


rok 
log, ay аз 


rk 
log, a5 а 


k 
log, ay a5 
log, a5 


г jk rk г „k 
log,a; ag log,agag log,as ajo 


Then the number of elements in S, is : [Jan. 10, 2019 (ID] 
(a) 4 
(c) 2 


(b) infinitely many 
(d) 10 


32. 


33. 


34. 


35. 


36. 


37. 
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6.280 ро 


If 
e! e ‘cost e ‘sint 
А = |е! -e'cost—e'sint -e‘sint+e ‘cost 
e! 2e sint -2e'cost 
then A is: [Jan. 09, 2019 (II)] 


(a) invertible for all teR. 
(b) invertible only ift =z. 
(c) not invertible for any te R. 


(d) invertible only if = Y 
Let k be an integer such that triangle with vertices 


(К, —3k), (5, К) and (К, 2) has area 28 sq. units. Then the 
orthocentre of this triangleis at the point : [2017] 


$ e ©) (2-4) © (2) (d) (2-2) 


Let о be a complex number such that 2m + 1 =z where z= 


1 1 1 
V3 If [|| -o?-1 o?|-3k, thenkis equal to : 
1 o? о’ 
[2017] 
(a) 1 (b) -2 (c) z (d) -1 


The number of distinct real roots of the equaiton, 


cosx sinx sinx 


1 : тл 
Sinx COSX SIDX| _ O in the interval E 4° z] is: 
sinx sinx cosx 
[Online April 9,2016] 
(a) 1 (b) 4 (c) 2 (d) 3 


If o, B +0, and f (n) a" +В" and 
3 14 f (1) 1« f (2) 


1+f(1) 14/(2) 14/(3)-К(1-о) (1-BJ (a-p) 
1+/(2) 1-f(3) 14/(4) : 


then К is equal to: [2014] 
1 
(a) 1 (b) -1 (c) a (d) aß 
r 21-1 3r-2 
If A. = = п-1 а 
2 
1 2 1 
n(n-1) (0-1) (n —1)(3п - 4) 
2 2 
п-1 
then the value of У; А, [Online April 19, 2014| 


1-1 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


(a) depends only on a 

(b) depends only on n 

(c) depends both on a and n 

(d) is independent of both a and n 


If 

а? b? c? a2 b o2 
(a*X) (8-3) (c-Ay|-kÀ|la b с|Аж0 
(аА)? (8-3) (ел)? Ж. 
then К is equal to: [Online April 12, 2014] 
(а) 4Aabc (b) —4Aabc (c) 432 (d) —42 
If a, b, c are sides of a scalene triangle, then the value of 
a b c 
b са в: [Online April 9, 2013] 
c a b 


(a) non - negative (b) negative 

(c) positive (d) non-positive 

If a, b, c, are non zero complex numbers satisfying 
a? + b? + с? = 0 and 


62+? ab ac 
ab с?+а? bc | = ka?b?c?, then kis equal to 
ac bc a? «p 
[Online May 19, 2012] 
(a) 1 (b) 3 (c) 4 (d) 2 
2a a+b a+c 
If |b+a 2b 5-с =a(at+b)(b+c)(c+a) #0 
cta b«c 2c 
then a is equal to [Online May 12, 2012] 
(a) а+Ь+с (b) abc 
(c) 4 (d) 1 


The area of the triangle whose vertices are complex numbers 
2, 12, 2 + izin the Argand diagram is [Online May 12, 2012] 
(a) 220 — (5 1282 © 4l (4) ЕР 

The area oftriangle formed by the lines joining the vertex 
ofthe parabola, y= 8y, to the extremities ofits latus rectum 


is [Online May 12, 2012] 
(a) 2 (b) 8 (c) 1 (d) 4 
Let a, b, с be such that b(a + с) = 0 if [2009] 
a a-«l a-l atl b4l с-1 
-b 5-1 5-1 + a-l b-1 с+1 |=0, 


с c-l с+1 (Cpt? a [pb (-1)"c 


then the value of n is : 
(a) any even integer 
(c) any integer 


(b) any odd integer 
(d) zero 
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46. 


47. 


48. 
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1 1 1 
If D-|l 1+х 1 
1 1 


for x #0, у #0, then Dis 
l+y 


(a) divisible by x but not y 

(b) divisible by y but not x 

(c) divisible by neither x nor y 
(d) divisible by both x and y 


[2007] 


If ац,42,43, ............ МЕ аге in С. P., then the 
determinant 


loga, log a,» 
log ay s 


log an+8 


Іова, 41 
Іова, a 


log аһ+7 


А = | logan +3 


log аһ+6 


18 equal to 
(4) 1 


If a? +62 «c? =—2and 


[2005] 


(b) 0 (c) 4 (d) 2 


[2005] 
1+а2х (1+52)х (1+с2)х 

f(x)- (l+a7)x 1+52х @+с?)х : 

(1+а2)х (1+52)х 


1+с?х 


then f (x) is a polynomial of degree 
(a) 1 (b) 0 (c) 3 (d) 2 
If a1,05,45,......, a5... are in G.P., then the value of the 


determinant [2004] 


loga, 
2208 
log @п+6 


log ар] log an+2 
log an+4 log an+5 
log an+7 log an+8 
(a) -2 (b) 1 
(c) 2 (d) 0 


Ifa» 0 and discriminant of ax2+2bx+c is —ve, then 


„is 


a b 
b c bx +c| is equal to 
ax+b bx+c 0 


ax+b 


[2002] 


(a) +ve (b) (ac-b?)(ax?+2bx+c) 
(c) -ve (d) 0 
1, m, n are the p^, д" and r term of a G. P. all positive, 


log! p 1 

Шеп Порт q 1 equals [2002] 
logn r 1 

(a) -1 (b) 2 

(c) 1 (d) 0 


51. 


52. 


53. 


54. 


55. 


Adjoint of a Matrix, Inverse of a 


Matrix, Some Special Cases of 
Matrix, Rank of a Matrix 
2 -1 1 
: .,=|-l 0 2 
Let A bea 3 х 3 matrix such that adj A and 
1 -2 -l 


B =adj(adj A). If | A |= X and | (B^)? |= p, then the ordered 
[Sep. 03, 2020 (1) 


1 
(b) R D 

1 
e (^s; 


1 2 


1 
Ifthe matricesA- |1 3 4, B=adjA 
1-13 


pair, (|à |, м) is equal to: 


1 
(a) (s a) 


(c) (3,81) 


| adj B | 
| C | 
(b) 16 
5 2a 1 


0 2 1 
a 3 — 


and C =3A, then is equal to: [Jan. 9, 2020 (1)| 


(a) 8 (с) 72 (d) 2 


IfB= is the inverse ofa 3 x 3 matrix A, then 


the sum ofall values ofa for which det (A) + 1 =0, is: 


[April 12, 2019 (1)] 
(a) 0 (b) -1 (c) 1 (d) 2 


1 1||1 2|[|1 3 1 ше] [i 78 
If 0 1 Te at hee E cdd 
1 
then the inverse of lo 1 is: [April 09, 2019 (II)] 
1 0 Ww 
(a) E 1 (b) l | 
] -12 го 
(© [0 | @ з | 


Let А and B be two invertible matrices of order 3 x 3. If 
det (ABA!) = 8 and det (AB) = 8, then det (BA~! BT) is 


equal to : [Jan. 11, 2019 (П)] 
22 (b) 1 

23 
(c) 16 (4) 16 


56. 


57. 


58. 


59. 


60. 


61. 


62. 
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cos0 -sinO 
ҒА = | nO  cosQ | then the matrix A^? when 
n 
0- 12” is equal to: [Jan 09, 2019 (D)] 
X FN 
2 2 2 5 
Е. 6)|1 45 
L2 2 L2 2 
Е [1 \ 
2 2 2 2 
ыа (| Зз 1 
L 2 2 12 2 


1 2 

Let A bea matrix such that A . [ 1 is a scalar matrix and 
84|- 108. Then А? equals 
(a) 4 -32 (b) 4 0 
a 

0 36 -32 36 

36 0 36 -32 
c d 
ө [S | e | 
Suppose А is any 3 х 3 non-singular matrix and 
(4—3I) (A — 5I) =O, where/= I, and O= O}. If'o4 + В4-1-41, 


[Online April 15,2018] 


then a + В is equal to [Online April 15, 2018] 
(a) 8 (b) 12 (с) 13 (d) 7 
2 — 
ПА = E 1 ЕС adj (3A? + 12A) isequalto: [2017] 
72 -63 7 | 72 -84 
G) |ва 51 Oh ey 7 
51 63 d [51 84 
© lea 72 Ф в т 


Let A be any 3 х 3 invertible matrix. Then which one ofthe 
following is not always true ? [Online April 8, 2017] 
(а) adj (А)= |A|. A! 

(b) adj (adj(A)) = А.А 

(c) adj (adj(A)) = |A}? (афс)! 

(d) adj (adj(A)) = |A|.(adj(A)) ! 


5a -b | А 
ra-| 2. 5 | and A adj A = A AT, then 5a + bis equal to: 
[2016] 


(a) 4 (b) 13 (© -1 (d) 5 
LetA bea 3 x 3 matrix such that A2 — 5A + 717 0. 


E 1 
Statement: A | = 761-4). 


Statement II : the polynomial A? — 2A? — ЗА + а can be 
reduced to 5 (A — 4I). [Online April 10, 2016] 


63. 


64. 


65. 


66. 


67. 


68. 


Then: 

(a) Both the statements are true. 

(b) Both the statements are false. 

(c) Statement-—I is true, but Statement-II is false. 

(d) Statement I is false, but Statement-II is true. 

If A is a 3 x 3 matrix such that |5.adjA| = 5, then |A] is 


equal to : [Online April 11, 2015] 
1 1 
Ж- Ж-- 
(а) => O tz © (d) +5 
If A is an 3 x 3 non-singular matrix such that 44' = A'A and 
В = A-MA', then BB' equals: [2014] 
(а) в! (в) © 1-8 (I 
Let A be a3 х 3 matrix such that 
1 2 3 0 0 I 
А|0 2 3|=|1 0 0 
0 1 I 010 
Then A7! is [Online April 11, 2014] 
- - r3 A 
3 0 2 3 0 
(a) (b) 
|1 0 1] |1 0| 
[0 1 3] 1-2 3| 
023 0 1 I 
(c) (d) 
[1 1 1j lo 2 3| 
1 @ 3 
IfP=}|1 3 3 | is the adjoint of a3 x 3 matrix A and 
2 4 4 
|A| =4, then a is equal to : [2013] 
(a) 4 (b) 11 (c) 5 (d) 0 


Let P and О be 3 x 3 matrices P + О. If P?- 03 and 
Р?О = ОР then determinant of (Р? + О?) is equal to: 


(a) -2 (b) 1 [2012] 
(c) 0 (d) -1 
100 
Let А-|2 1 0 |.Ifu, andu, are column matrices such 
3 21 
1 0 
that Au, =| 0 (аад Au» =| 1 |, then и, + u, is equal to: 
0 0 
[2012] 
-1 -1 -1 1 
1 1 -1 -1 
(a) (b) (c) (d) 
0 -1 0 E 
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00 a 
If AT denotes the transpose ofthe matrix 4-10 b с |, 


d e f 


where a, b, c, d, e and fare integers such that abd # 0, then 

the number of such matrices for which 47! = AT is 
[Online May 19, 2012] 

() 2? (4) 3? 


(а) 28) — (b) 302) 


a 0 
Let A and B be real matrices of the form Ё d and 


0 y 
| 8 | , respectively. [Online May 12, 2012] 


Statement 1: АВ — ВА is always an invertible matrix. 

Statement 2: AB — ВА is never an identity matrix. 

(a) Statement 1 is true, Statement 2 is false. 

(b) Statement 1 is false, Statement 2 is true. 

(c) Statement 1 is true, Statement 2 is true; Statement 2 is 
a correct explanation of Statement 1. 

(d) Statement 1 is true, Statement 2 is true, Statement 2 is 
nota correct explanation of Statement 1. 

Consider the following relation R on the set of real square 

matrices of order 3. [201168] 


R-((4,B А = Р! BP for some invertible matrix Р} 

Statement-1 : R is equivalence relation. 

Statement-2 : For anytwo invertible 3 х 3 matrices M and 

М, (MN)! = N M7. 

(a) Statement-1 is true, statement-2 is true and statement- 
2 is а correct explanation for statement-1. 

(b) Statement-1 is true, statement-2 is true; statement-2 is 
nota correct explanation for statement-1. 

(c) Statement-1 is true, stement-2 is false. 

(d) Statement-1 is false, statement-2 is true. 

LetA bea2 x 2 matrix 

Statement -1 : adj (adj A) - A 

Statement -2 : jadj A |= |А| 

(a) Statement-1 is true, Statement-2 is true. 
is not a correct explanation for Statement-1. 

(b) Statement-1 is true, Statement-2 is false. 

(c) Statement -1 is false, Statement-2 is true. 

(d) Statement-1 is true, Statement -2 is true. 
Statement-2 is a correct explanation for Statement-1. 

Let A be a square matrix all of whose entries are integers. 

Then which one ofthe following is true? [2008] 

(а) Ifdet A =+ 1, then A~! exists but all its entries are not 
necessarily integers 

(b) Ifdet А #+1, then A“! exists and all its entries are non 
integers 

(c) If det A =+ 1, then 4^! exists but all its entries are 
integers 

(d) Ifdet A =+ 1, then 4^! need not exists 


[2009] 
Statement-2 


74. 


75. 


76. 


“TOPIC 


TT. 


78. 


79. 


If 42 —A+/=0, then the inverse of A is [2005] 
(a) А+Г (БА (с) 4—1 (d) I-A 
(1 -1 1) (4 2 2) 
хай 1 ший! 0 заан 
1 1 1 1 -2 3 
inverse of matrix A, then ais [2004] 
(a) 5 (b) -1 (c) 2 (d) 2 
(0 0 -ù 
Let А=| 0 -1 0 |. Theonly correct 
-1 0 0 
statement about the matrix А is [2004] 
(а) 42-[ 
(b) 4-4-1), where isa unit matrix 
(c) А"! does not exist 
(d) Aisa zero matrix 
Solution of System of Linear — Em 
Equations T5 j 


The values of à and u for which the system of linear 


equations [Sep. 06, 2020 (1)| 
xtytz-2 

х+2у+32=5 

х+3у+А= р 

has infinitely many solutions are, respectively : 

(a) 6and8 (b) 5and7 

(c) 5and8 (d) 4and9 

The sum of distinct values of 2, for whcih the system of 
equations 

(= Dx + (31 + )у+2л2 20 


(X — Dx (44 -2)y + 0. +3): 20 
2х+ (33 D y 30.— 1)2=0, 
‚ [NA Sep. 06, 2020 (ID] 


has non-zero solutions, is 
Let A e R . The system of linear equations 

2x, - 4x4 +Ахз =1 [Sep. 05, 2020 (1)] 
Xj-6x5*Xx4-2 

Ax, —10х› +423 23 

(a) exactly one negative value of 3, 

(b) exactly one positive value of А, 

(c) every value of X 


(d) exactly two value of А, 
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83. 


84. 
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If the system of linear equations 


x+y+3z=0 


k?z =0 


x+3y 


3x+y+3z=0 


has a non-zero solution (x, у, z) for some k eR, then 


x+ (2) is equal to: [Sep. 05, 2020 (ID] 


2 


а -3 (09 (c) 3 (d) -9 


Ifthe system of equations x -2y +32 29, 2x+y+z=b 


x—Ty+az=24, has infinitely many solutions, then 
[МА Sep. 04, 2020 (1)] 


Suppose the vectors x,, x, and x, are the solutions of the 
system of linear equations, Ах = b when the vector b on 


the right side is equal to 5,, b, and b, respectively. If 


a — b is equal to 


[1 0 0 1 0 
x-|lx,2|2,x-2|0,52]05,5-2 and 
1 1 1 0 0 
[0 
b, =| 0 |, then the determinant of A is equal to: 
| 2 
[Sep. 04, 2020 (ID] 
(a) 4 (b) 2 
1 "E 
© 5 Ф 5 
If the system of equations 
x+y+z=2 
2х+4у-2=6 
3x+2y+ìz=ųu 
has infinitely many solutions, then: [Sep. 04, 2020 (II)] 
(а) Л+2н=14 (b 21-1-5 
(с) A-2n=-5 (d 2^-+н=14 


Let S be the set of all integer solutions, (x, y, z), of the 
system of equations 


х-2у+52 =0 

—2х+4у+2=0 

—7х+14у+92=0 

such that 15 < x? y +22 «150. Then, the number of 


elements in the set S is equal to : 
[NA Sep. 03, 2020 (II)] 


85. 


86. 


87. 


88. 


89. 


Let Sbethesetofall л є R for which the system oflinear 
equations [Sep. 02, 2020 (1)] 
2х-у+22=2 


х-2у+А2 = –4 


х+Лу+2=4 

has no solution. Then е set S 

(a) contains more than two elements. 
(b) is an empty set. 

(c) isasingleton. 

(d) contains exactly two elements. 


Let A= {X= (x, у z) :PX-0and x? +y +22 =}, 


1 2 1 
where Р-|-2 3 -4|,thentheset A: 

1 9 -I 

[Sep. 02, 2020 (ID] 

(a) isa singleton 
(b) is an empty set 
(c) contains more than two elements 
(d) contains exactly two elements 


The following system of linear equations 
7х--бу-22-0 
3х+4у+ 22= 0 
x — 2y — 62= 0, has 


[Jan. 9, 2020 (II)] 
(a) infinitely many solutions, (x, y, z) satisfying y — 2z. 
(b) no solution. 

(c) infinitely many solutions, (x, y, 2) satisfying x = 22. 
(d) only the trivial solution. 


For which ofthe following ordered pairs (Ц, 5), the system 
of linear equations 

x+2y+3z=1 

3x+4y+ 52= И 

4х+4у+ 4z- ð 

is inconsistent? 

(a) (4,3) (b) (4,6) 
(c) (1,0) (d) (3,4) 


The system of linear equations 
Ax + 2y 
2Ах+ Зу+52=8 

4x+ hy + 6z= 10 has: 


[Jan. 8, 2020 (D] 


2z=5 


[Jan. 8, 2020 (1) 
(a) no solution when A= 8 

(b) aunique solution when À = -8 

(c) no solution when A= 2 


(d) infinitely many solutions when À = 2 
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If the system of linear equations 


2x + 2ау + az=0 


2x + 3by+ bz=0 


2x+4cy+cz=0, 
where a, b, c € R are non-zero and distinct; has a non-zero 


solution, then: [Jan. 7, 2020 (1)| 


111 | 
(а) mU are in A.P. 
(b) a, b, carein GP. 
(c) at bt cz-0 
(d) a, b, carein A.P. 


Ifthe system of linear equations, 


х+у+2=6 


х+2у+ 32= 10 
3х+ 2у+ = р 
has more than two solutions, then u — A? is equal to 


[NA Jan. 7, 2020 (11)| 


If the system of linear equations 
xtytz-5 
х+2у+27=6 


x+3y+Az= и, (A, и € В), has infinitely many solutions, 
then the value of A+ wis: [April 10, 2019 (D] 
(a) 12 (b) 9 (c) 7 (d) 10 

Let X be a real number for which the system of linear 
equations: 

х+у+2=6 

4x + ÀAy-àz2 А-2 

3х--2у-42--5 

has infinitely many solutions. Then X is a root of the 
quadratic equation : [April 10, 2019 ID] 
(а) 22-31Х-4-0 (b) 22-31Х-4-0 

(c) ?+A-6=0 (d) 22-1Х-6-0 

Ifthe system of equations 2x + 3y —z —0, x + ky – 22= 0 and 


2x — y + z = 0 has a non-trivial solution (x, у, z), then 


2390: 
—+—+—+k is equal to: [April 09, 2019 (II)] 
y 2 X 
2 wd = реа 
@ 5 (b) 5 © -7 (d) 


95. 


96. 


97. 


98. 


99, 


100. 


The greatest value ofc € R for which the system of linear 
equations 


х= су-с2= 0; сх-у+ сд = 0; сх+ су-2=0 


has а non-trivial solution, is : [April 08, 2019 (1)| 
1 

(a) —1 (0 5 (с) 2 (d) 0 

Ifthe system of linear equations 

x-2yt+kz=1 

2х+у+2=2 

3х-у- к= 3 

has a solution (x, у, 2), z+ 0, then (x, y) lies on the straight 

line whose equation is : [April 08, 2019 (II)] 


(а) 3х-4у-1-0 (b) 4х-3у-4-0 

(c) 4х-3у-1-0 (d) 3х-4у-4-0 

An ordered pair (a, В ) for which the system of linear 
equations 

(1 +а)х+ Ву+2=2 

ax+(1+ В )у+х=3 

ах+ By+2z=2 

has a unique solution, is : 

(a) (2,4) (b) (C3, 1) 
(c) (4,2) (d) (1,-3) 
The set of all values of А for which the system of linear 


[Jan. 12, 2019 (D] 


equations 

x—-2y-2z-7Àx 

xt2ytz-AÀy 

—x-y=A2 

has a non-trivial solution : 

(a) isa singleton 

(b) contains exactly two elements 
(c) is an empty set 

(d) contains more than two elements 
Ifthe system of linear equations 
2x+ 2y+3z=a 

3x-yt5z-b 

х- 3у+22=с 

where, a, b, c are non-zero real numbers, has more than опе 
solution, then : [Jan. 11, 2019 (D] 
(a) b-c+a=0 (6) b-c-a-0 

(c) atb+c=0 (d) b*c-a-0 

The number of values of 0 є (0, л) for which the system of 


[Jan. 12, 2019 (ID] 


linear equations 

xt3yt7z-0 

—х+4у+ 72=0 

(sin 30)x + (cos 20)у + 22=0 
has anon-trivial solution, is: 
(a) three (b) two 
(c) four (d) one 


[Jan. 10, 2019 (ID] 


101. 


102. 


103. 


104. 


105. 


106. 


107. 
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If the system of equations [Jan 10, 2019 (I)] 


х+у+2= 5 


х+ 2у 


х+3у 
has infinitely many solutions, then B — о equals: 
(a) 21 (b) 8 (c) 18 (d) 5 
Ifthe system of linear equations 
x—4y+7z=g 

3у-52-7 
-2х-5у-92- 
is consistent, then : 
(a) g+2h+k=0 
(b) g+h+2k=0 
(с) 2g+h+k=0 
(d g+h+k=0 
If the system of linear equations 
x+ky+3z=0 
3x + ky—2z=0 
2x + 4y—3z=0 


ап. 09, 2019 (ID] 


XZ 
has a non-zero solution (x, y, z), then y is equal to : 


[2018] 
(a) 10 (b) —30 (c) 30 (d) -10 
The number of values of k for which the system of linear 
equations, (k + 2) x + 10у= k, kx + (k-- 3) у= k- 1 Баз по 


solution, is [Online April 16, 2018] 
(a) Infinitely many (b) 3 
(c) 1 (d) 2 


Let S be the set ofall real values of k for which the system 
of linear equations 

xtytz-2 

2х+у-2=3 

3x + 2у += 4 

hasaunique solution. Then Sis [Online April 15, 2018] 
(a) an empty set (b) equal to R - (0j 

(c) equal to {0} (d) equal to R 

Ifthe system of linear equations 


xtay+z=3 

х+2у+ 22= 6 

x+5y+3z=b 

has no solution, then [Online April 15, 2018] 
(а) a=1,b¥9 (b) az-1,b5-9 

(с) a=—-1,b=9 (d) а=-1,6=9 


If S is the set of distinct values of ‘b’ for which the 
following system of linear equations [2017] 
xtytz-l 

x taytz-l 

ах-ру-2-0 

has no solution, then S is : 


108. 


109. 


110. 


111. 


112. 


113. 


(a) a singleton 

(b) an empty set 

(c) an infinite set 

(d) a finite set containing two or more elements 

The number of real values of А for which the system of 
linear equations 

2Х-4у-12-0 

4х+ Лу+22=0 

Ax + 2y+2z=0 

has infinitely many solutions, is: [Online April 8, 2017] 
(a) 0 (b) 1 (c) 2 (d) 3 

The system of linear equations 

xt Лу-7=0 


Ax—-y-z-0 


x+y- Az-0 

has a non-trivial solution for: 
(a) exactly two values of А. 

(b) exactly three values of А. 
(c) infinitely many values of À . 
(d) exactly one value of À. 
The set of all values of A for which the system of linear 
[2015] 


[2016] 


equations : 
2x, — 2x) +X4=Ax, 


2x, —3x, * 2x4 - Àx, 

ху +2x, =Ax, 

has a non-trivial solution, 

(a) contains two elements. 

(b) contains more than two elements 

(c) is an empty set. 

(d) is a singleton 

If a, b, c are non-zero real numbers and if the system of 

equations [Online April 9, 2014] 

(a- )х=у+2, 

(b- )у=2+х, 

(c- Dz2x-y, 

has a non-trivial solution, then ab + bc + ca equals: 

(a) a+b+c (b) abc 

(c) 1 (d) -1 

The number of values ofk, for which the system of equations: 
(k I) x - 8y- 4k 
kx + (k* 3y -3k-1 


has no solution, is [2013] 
(a) infinite (b) 1 
(c) 2 (d) 3 


Consider the system of equations : 
x+ay=0, y+ az = 0 and z+ ax=0. Then the set ofall real 
values of ‘a’ for which the system has a unique solution 


is: [Online April 25, 2013] 
(a) К-11) (b Кк-1-1) 
(© (1-1) (d) (1,0,-1) 
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Statement-1: The system of linear equations 
x + (sin о) y * (cos a) z-0 


х + (cos a) y+ (sin а) 2=0 
x — (sin а) y - (cos a) z^ 0 


has a non-trivial solution for only one value of о lying in 
the interval (o z), 


Statement-2: The equation in a 


cosa sina cosa 
sina cosa sina |=0 
cosa -sina —cosa 


has only one solution lying in the interval (o 3 : 


[Online April 23, 2013] 


(a) Statement-1 is true, Statement-2 is true, Statement-2 is 
not correct explantion for Statement-1. 


(b) Statement-1 is true, Statement-2 is true, Statement-2 is 
a correct explantion for Statement-1. 


(c) Statement-1 is true, Statement-2 is false. 
(d) Statememt-1 is false, Statement-2 is true. 
Ifthe system of linear equations : 


x, 2x, 


х + 3х. + 5х. =9 
2x, + 5x, + ax, =b 
is consistent and has infinite number of solutions, then : 
[Online April 22, 2013] 
(а) a=8, b can beany real number 
(b) b= 15, а can be any real number 
(с) ae R—{8} and be R- {15} 
(d) a=8,b=15 


Statement 1: If the system of equations x + ky + 32 = 0, 
3x + ky—2z=0, 2х + 3y—4z=0 has a non-trivial solution, 


then the value of k is х, 


Statement 2: A system of three homogeneous equations 
in three variables has a non trivial solution if the determinant 
ofthe coefficient matrix is zero. [Online May 26, 2012] 


(a) Statement 1 is false, Statement 2 is true. 
(b) Statement 1 is true, Statement 2 is true, Statement 2 is 
a correct explanation for Statement 1. 

(c) Statement 1 is true, Statement 2 is true, , Statement 2 is 
nota correct explanation for Statement 1. 


(d) 


Statement 1 is true, Statement 2 is false. 


117. 


118. 


119. 


120. 


121. 


122. 


123. 


Ifthe system of equations [Online May 7, 2012] 
х+у+2=6 

х+2у+ 32= 10 

xt2ytàz-0 

has a unique solution, then А is not equal to 

(a) 1 (b) 0 (c) 2 (d) 3 


Ifthe trivial solution is the only solution ofthe system of 


equations [2011RS] 
x-ky+z=0 

kx+3y—kz = 0 

3x+y-z=0 

then the set of all values of k is : 

(a) R-(2.-3) (5) R-{2} 

© R-{-3} (d) {2,-3} 


The number of values of k for which the linear equations 


4x + ky + 22= 0), kx +4y +z=0 and 2x + 2y + z = 0 possess 
a non-zero solution is [2011] 
(a) 2 (b) 1 (c) zero (d) 3 

Consider the system of linear equations; [2010] 


x t2x,tx,—3 

2x, + 3x, +x,=3 

3x, + 5x, + 2x, = 1 

The system has 

(a) exactly 3 solutions 

(b) a unique solution 

(c) no solution 

(d) infinite number of solutions 

Let a, b, c be апугеа numbers. Suppose that there are real 
numbers x, у, z not all zero such that x= cy + bz, у= az + cx, 
and z= bx + ay. Then а? + b? + c? + 2abc is equal to 


(a) 2 (b) -1 [2008] 
(c) 0 (d) 1 
The system of equations 
axty-ctz-a-l 
xtaytz=a-l 
xty+az=a-l 
has infinite solutions, if œ is [2005] 
(a) -2 (b) either—2 or 1 
(с) not- 2 (d) 1 
Ifthe system of linear equations [2003] 


x+2ay+az=0; x+3by+bz=0; 

х+4су + сг = 0 has a non - zero solution, then a, b, c. 
(a) satisfy a - 2b 3c 20 

(b) arein A.P 

(c) arein G.P 


(d) arein H.P. 
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Hints & Solutions 


1 Q -4- со80  sinO R =R, +R,-2R, 
| '^ | 310 cos 1 0 0 
=> /(х)=|х+Ь x43 х-2 
cosnO sinnô 
A" = ‚ПЕМ xte x+4 x 
—sinnO соѕлӨ 


=> fx)=1 > f60)=1 
x sinO со80 
1 


-В-А-А 


: | ЖОО 22 
_ cone 51п Ө N on sin 40 4 @ A= sin х 
—sinO сов0 —sin40 соѕ40 cos0 1 x 
= (х x- 1) - sin Ө (- x sin 0 — cos 0) 
л 4n ‚т. 4л : 
BUS + cos Р ше sin 5 + cos Ө (- sin Ө + x cos Ө) 
“B= —х%—х + x sin?0 + sin Ө cos 0 — cos Ө sin Ө + x cos?0 
: . 4n T 4n 
sin — -sin 5 52 cos 5 БЭР гэн Эн, 
Similarly, Л,--х”. Then, A+ A, =- 2x 
0 1 
Then, det(B) =2sin =} x 6 -l 
serat A 2 -3x x-3|-0 
5. ® Given а: 
40-245 2.35 ео 
= = =1.175 : 
2 2 On expanding, 
-det B e(1, 2) x (= 3х?— 6x 222+ 6x) - 6 (- 3x + 9 -2x— 4) 
-(4х-9х)-0 
х-2 2x-3 3х-4 => x (—5x’)-6 (—5x+5)—4x + 9x=0 
2 (©) A-22x-3 3x-4 4х-5 >x-7x+6=0 
3х-5 5x-8 10х-17 *- all the roots are real. 
| 221 
x-2 х-1 х-1 . sum ofreal roots = т 
>Az=|2x-3 х-1 х-1 не! ЭРТ” 
3x-5 2x-3 5х-9 Я uw TE 
+ 
6. (a l= 
x-2 x-1 x-1 ! Р 2 
>А=|х-1 0 0 [R > Ry -8| -2(222-2-12)-5(25-5)-1Ц5-085-1) 
3х-5 2х-3 5x-9 -252-4-12-1-1243 
| A| 3 
=> А = —(х—1)[(х —1)(5х—9) —(х —1)(2х—3)] PR 
—A--(x-D[(5x? -14x +9) - (2х? —5х+3)] 3 | 
b+— x 
--3x «12x? -15x +6 z В (3 642225 
So, B+C=-3 : à b 
xta x+2 x«l 1225 
3. (d If /(х)7-хх-5 x43 x42 
Xtc x 


A 
4 х43 Minimum value of Ai 243. : 
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х-4 2х 2х 


7. (b) Нее, | 2х x-4 2х | =(A+Bx)(x-A? 
2х 2х x- 


-4 0 0 
Putx=0>/0 -4 0/=A?>A?=(-4)3 
0 = 10. 
>A=-4 
x-4 2x 2x 
—|2x x-4 2x |=(Bx—4)(x+4)? 
2x 2х х-4 


Now take x common from both the sides 


1-4 2x 2x 
X 
2x 1 2x |=(B ыг 4.2 
Е Е 11. 
2x 2x p 
X 
1 
Now take x — оо , then = 
122 
—21 2-8-8-5 
2-2 1 
-. ordered pair (A, B) is (4, 5) 
8. (с) Since the given determinant is equal to zero. 
=>  0(0— cosx sin x) — cos x(0 — соѕ2х) — sin x 12. 
(sinàx —0) = 0 
=> cosx-sinx-0 
=> tan?=1 > tanx-l 
Л tanz:/3 + tanx 
È [£x] Е ни Вы 
XES s 
43-1 
хєл! 43 
25 H1 183 1434243 
21-4 1-43 Е: -2 
32-43 13. 


Now, 42016 24 2 42015 — 42014 = 42014 (42 —24A -1) 
=> P aaao A |= | 4204 |4224 -1 


20 5 
-| ром -15 5|--23 
2 
X^ +X x+l x-2 
(a Let 2x?43x-1 3х  3x-3 -ах-12 
x 42x43 2х-1 2x-1 


Putx--1,we get 


0 0 -3 

-2 -3 0|. а—12 

2 -3 -3 

3 (6 +6) =-а- 12 36+12=а 

—>а=24 

x 1 

1 120 
(d) y 

1 1 z 


ху2-х-у-2+220 
xyz+2>xt+yt+z>3 (xyz)? 


xyz +2 3(хух)!? 20 


ut(xyz) = 
0-3:4220 
(t-2)(t-1? 20 
[t=-2] 0 --8 
1 со89 1 
© Letf(0)= -sinO 1  -—cos0 
-]  sin0 1 


= (1+ sin0 cos0) – cos0(—sin0 — соѕ0) + I( sin? 04 1) 


= 1+ 31 0 со Ө + зїп Ө соз Ө + cos? 0 - sin? 0+1 


2+ 25іп ӨсоѕӨ + cos20 


2+ 510 20 + соѕ20 ..(1) 
Now, maximum value of (1) 


is 2241241? = 2442 


and minimum value of (1) is 


3-41 + = 2-2. 

(a) det [(I + B)? — 50B] 

= det [PCI PC, B + MC, B? + С, В? +... 
+ цэ p? p? — 50B] 

{All terms having В", 2<и< 50 


will be zero because given that B? = 0} 
det [I + 50B — 508] = det [I] = 1 
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14. (d) Thematrices in the form n 

17. (b Let A - Д where а, Б, c,d #0 
c 


Ё 22 lare {0,1,2},а =a,,are 
dj а) |? 7 „де, А | ‘A? 
А = =I 
0 on2][ 1 on2][ 2 on жЕ 
0/1/2 0 ||01/2 1 (1(0//2 2 d a?+bc ab+bd | А 
At any place, 0/1/2 means 0, 1 or 2 will be the element at ac+cd be+d? 0 1 
that place. 


= а? +Ьс =1,bc +d? -1 


Hence there are total 27 23 x 3 +3 x 3+3 x 3) matrices of the 
ab * bd =ac+cd = 0 


above form. Out of which the matrices which are singular 


are с = 0andb = 0 => a+d=0 
0 0/1/21 Го gu [2 2 |4 |» ad -bc =-а? -bc = –1 
0 0 -1|11/201111112 2 Also if A #1, then (А) =a+ d=0. 


. . -. Statement-1 true and statement-2 false. 
Hence there are total 7(—3 + 2 + 1 + 1) singular matrices. 


Therefore number ofall non-singular matrices in the given 8, (d Let A= Р b | 


form = 27 —7—20 
р |! | p 1 Given that А? =1 
15. = 
® |e afe a} [0 1 n asl: | 
2| [0 1 
Ин uei { dnd цан 
2| lo 1 => a tbc- land ab+bd=0 
Re SENE ac +cd=0 and bc ^ d?-1 
b(a+ d)-0,b-0o0ra--d ... (1) From these four equations, 
c(a* d)-0,c-00ra--d .40) а *bc- bct d а? = Ф 
a^ * bc 2l bet = 1 ...@) and b(a+ d)-0—c(a* d)a—-d 


|A| = ad — be - -a? — bc =-1 
Alsoif A zIthen (4) -а-4-0 
-. Statement 2 is false. 


‘a’ and ‘d’ are diagonal elements a + d = 0 
statement-1 is correct. 


Now, det(A) = ad — bc 
5 5a a 


2 2 
Now пошу ара edet 19. (а) Giventhat4- |0 a 5o | and|A?|=25 
So, a? - 42 =0 0 0 5 
Adding a? +d? +2bc 22 5 5a 015 5a а 
5 МА 10 a 50410 a 5a 
э(а-ау-2аа-25с-2 0-0 510 o 5 


or 0—-2(ad —bc) = 2 
25 25044502 5a+2507+5a 
So, ad - bc Z1 > det(A) = -1 


-10 a? 5o? + 25а 
So, statement — 2 is also true. 0 0 25 
But statement — 2 is not the correct explanation of 
statement-1. | | | 1142 |= 25 (25а?) 
16. (d) Weknow that determinant ofskew symmetric matrix 1 
of odd order is zero. 7.25225 (25а?) > |а|=- 
So, statement-1 is true. 5 
1 o” o?” 


We know that det (а) = det (A). 
det (C A) =— (- 1)" det (A). 
whereA isa n x n order matrix. 
So, statement-2 is false. 
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Expand through R, 


- Це?" | o" СЯ o? o? (o" - o") 


= 0 


Зп 1 04 005" o" 


-1-141-1-0| o? =1] 


21. (b) Applying C; > С -C 


-sinO -1 1 


ГӨ) = |-соѕ20 -1 1 


12 -2 -2 
= 4(cos? 0 — sin? Ө) 


= 4cos 20, Ө (Z, z) 
4 2 


Max. /(0)-М =0 
Min. (0) = m = -4 


So, (m, М) = (-4, 0) 


22. (b) Use properties of determinant 
X а+у х+а |x a х+а x | хаа 
y bty y+b|=|y b у+Ь+уу 1 y+b 
2 Су z+c| Е € 240 z | z+e 
х 1 x+a 
=О+уу-х 0 0 E 
z-x 0 -Il frenum 
=—y(x—y) =—y(b -a) = y(a-b) 
0 21 
23. (b) p=} 1 -1 1-5 
x y 1 
> -2(1- х) +(у'+х) =+10 
=> —24+2x'+y'+x'=+10 
=> 3x’'+y'=12 or 3x'+y'=-8 
S А=3,-2 
24. (d) Itis given that |B| - 81 
bu. bo bs 3a Зар З?аз 
|B|-|boi Б bs|-3la; 3%a 345 
bà by b3| 3a, 3a, 3a 
=> 81= 3°.32.3! |4] 
=> 3-342 4-6 


25. 


26. 


(а) C,2C,*C, 


2  sin?0 4cos 60 
2 1+sin?@ 4соѕ60 |=0 
1 95170 1+4с0560 


jood sm R, >R,-R, 
0 -l 0 

1 -1 -0 
sin^0 (1-4сов60) 


m = 


On expanding, we get 2+4 cos 60-0 


£0360 = E: ое[02)., 60 (0, 2л) 


2п 4л п 2л 
60 = —or => 0=—or 
Therefore, 3 3 999 


(с) Leta = o and В = o? are roots ofx? - x + 1 = 0 


у+1 [0] [0] 


& Let A=| @ 


o? 1 


yto 1 |«А 


ул) 


Applying Cj > С; + С) + C4 


y 1 04 0? (Q) o? 

2 2 
A=|y+l+@+o0 yo 1 
1-00) +y 1 yto 


y Ф o? 


A-y y+o* 1 (1-040? =0) 


y 1 yt+o 
1 [о] o? 
А= у yo) 1 
1 1 yto 


Applying К > К К & Кз > R3 К 


yt? -0 l-o 
yto-o? 


l-o 


Б Ауу (0 07)(7+(0—02) (1-91-07) | 


—A-y y? (© oy? 1-0? +@ o | 


мыо? ооо МАША 


27. 


28. 


29. 
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2 4 


>4=y| y o? o^ +20) -1+0 


> A=y(y)=y 


гл 
(с) Consider, |4|= | - 
4 P с? 

а SC e 
1 0 0 
ар 8-2 28, 


^M (b-2)b42) (c—2Ne +2) 


-(8-2)(с-2)(с-9) 

2. 2, b, carein A.P. 

/. (b-2)7 (c- b)  dandc-2 72d 
э|4|-4244-24Ф 


--|Ale[2,16]1<d? <8=1<4<2 
4<2d+2<6 >4<cK<6 
1 sinO 1 
@ M= —51п Ө | ѕіп Ө 
-]  -sinO 1 
0 0 2 
_|-sin® 1 sin Ө R, >R, +R, 
-]  -sinO 1 


=  2(sin'0- 1) 
Зл 5л 


Since, 0 € (=. =) => $120 є (o. я 


det(A) є [2, 3) 


3 
(2,3)с (3. | 


a—b-c 2a 2a 
@ A= 2b b-c-a 2b 
2c 2c c—-a-b 


R >R tR +R, 


a+b+c a+b+c a+b+c 
2b b—c-a 2b 
2c 2c 


A= 
c-a-b 

1 1 1 
25 b-c-a 2b 
2c 2c 


=(a+b+c) 
c-a-b 


30. 


31. 


C406 636-0 


0 0 1 
А=(а+Ь+с) 0 —b-c-a 2b 
ctatb c+a+b c—-a-b 


(at b* c)(at b cy 


Hence, x =—2(а + b + c) 
-2 4-4 sin0-2 


(a) det(4) =| ! 8ш0-2 а 
5 2sin0-d -я8ш0-2-24 


Applying № > № — 2R, +R, we get 


-2 4+4  sin0-2 
det (A) = 1 8ш0-2 а 
1 0 0 


44+ а) – (51120 – 4) 
=> det (4) = 2 +44+4—– 51020 = (4+ 2)? — ѕіп20 
Minimum value of det (A) is attained when sin?0 = 1 
(d+ 2»-128— (d*2y-29—d*2--3 
=> d=-Sorl 
(b) Let common ratio of GP. be R 
=> a,=4R,a,=a,R’,...a"=a,R 


C >C- C CG >C,- С, 


1 1 
MES Ins шаа 
1 1 
R*+ ут In açar =0 
A= 
Ї Ї pk 
рг Inr In 4910 


Vr,KeN 


Hence, number of elements in S is infinitely many. 
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(а) det(4)- И 


e e'cost e ' sint 


e 2e'sint —2e cost 
l cost sint 
еее | -cost-sint —sint--cost 


1 2sint —2cost 


0 2cost+sint 2sint—cost 
е'0 -cost—3sint —sint+3cost 
1 


2sint —2cost 


—5sint 5cost 


28111 —2cost 


еї —e'cost—-e'sint —e'sint-e'cost 


ROR, – №, 
К, > R, +R; 


0 
е |0 —cost—3sint —sint+3cost/R,; > R,+2R, 
Ї 


= e"[(—5 sin f)(-sin t * 3 cos 0) – 5 cos t (-cos t 3 sin 8) 


= 5е'+0, Міє 

-. Ais invertible. 

(а) LetA(k, 3k), В(5, К) and C(-k+ 2), 
we have 


í k -3k 1 
5 k 1/228 
-k 2 | 


=> 5К2+ 13k—46=0 
or 502+ 13k +66=0 
Now, 502+ 13k—46=0 
-13 + 4/1089 < k= -23 (-2 


> k= , 
10 5 


since К is ап integer, .. k=2 
Also 5k?+ 13k+ 66-0 


_ -I3£N-1151 

10 
So no real solution exist 
A(, —6), B(5, 2) and С(-2, 2) 
For orthocentre H (a, В) 
BH.LAC 


В-21 81. 

edu 
=> a-2p-1 
Also CH L AB 


k 


1) 


34. 


35. 


36. 


oe 
a+2)\3 

=> За+8В=1 

Solving (1) and (2), we get 


1 
a=2,B=5 


: 1 
orthocentre is | 2» 2 


(b Given 2+ 1 =z; 
V3i-1 
2 
=> ois complex cube root of unity 
+R +R, 


andz= J3i > @= 


Applying R, >R, 
3 0 0 


1 -œ -1 e? 


1 a [9] 
=3 (1-0-0) = 3 (1+20) = 32 
=> k=-z 


cosx sinx sinx 
(c) |sinx cosx sinx|^0 


sinx sinx cosx 


R,oR,-R, 
К, э К,А, 
cosx—sinx sinx-cosx 0 
0 cosx-sinx sinx—cosx 
sin x sin x cosx 
C,— C,* C, 
cosx—sinx sinx-cosx 0 
0 0 sin x —cosx 
sin x sin x cos x 


Expanding using second row 
2 sin x (sin x cos x) = 0 
sin x = 0 or sin = cos x 


"TS: 
x or x 4 


(a) Consider 
3 1+ fd) 
1+1) 1470) 
1+ f(2) 14703) 


1+ f(2) 
1+ f() 
1+ f(4) 


1-1-1 1-0 


=| 1+а+В 


1+а2 p? 


1+а2 +82 14a? +В? 


1402-4085  1«o*4g* 


40) 


37. 
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amma Mathematics | 


1 1 1 1 1 1 


=|1 a В |1 a p [De АА] 
1 о2 p 1 о2 p 
11 Ё 

=|! a P | =[(-а)(1-В)(@-ВР 
го р 

50,К-1 
п-1 

@ 22219243. (1-1) E 
г=1 

n-l 

È Or) =1+3+5+..+[2(#—1)—2] 

r=l = T Е M 


n-l 


У @Gr-2) =1+4+7+.. + (3и – 3 – 2) 


r=l 


Ш (n —1)(3п – 4) 
i 3 
Xr X(2r-1) X(3r-2) 
n-l 
. PS A, = 2 п-1 а 
r-l 2 
n(n —1) (п 1? (п —1)(3л - 4) 
2 2 
п-1 


>) А, consists of (n — 1) determinants in L.H.S. and 
r-l 

in R.H.S every constituent of first row consists of 
(n — 1) elements and hence it can be splitted into sum 
of (n — 1) determinants. 


n(n —1) T 12 (п —1)(3п – 4) 
n-l 2 2 
- У A, = - п—1 а 
г-1 2 
n(n —1) T 12 (п —1)(3п – 4) 
2 2 
-0 


(C. В, and К, are identical) 
п-1 
Hence, value of 2, A. is independent of both 'a' and 'n'. 


r-l 


a? p? c? 
(a AY? 


(a - Xy 


(bA (с+А)2 


(c) Let A= 
b-a? (e-a? 


Apply К, > R, - В, 


39. 


a? p с? 


А = a+}? -(а-А)2 (Ь+А)2 -(Ь-А)2 (с+А)2 (с Xy 
(а-л)? (b-Ay (c- 3? 


= | 4aX Abr 4с), 
(а-А)2 (b-AY (с-^)? 


C: (х+ у) (к-у) = 4xy) 
Taking out 4 common from R, 
a? p c 
-4 an br cA 
ИАА ЗАЙ, А-В. 37-20, 
Apply R, > [R, — (В, – 2R,)] 
a P с? 
= 4 jaù БА cr 
^ a^ А 


Taking out X common from R, and 22 from R;. 


apo 2102 
SHO a b ва b с 
1 1 1 1 1 1 
—k-24M 
a b c a+b+c a+b+c a+b+c 
b b c aj= b c a 
c a b с а Ь 
1 1 1 
=(a+b+c)|b c a 
с Ь 
0 0 
=(a+b+c)|b-c c-a a 
с-а a-b b 


(a+b+c)[ab+be + ca- à? - £2 - с] 
-(a * b* c) [(a- b + (b- c + (с-а) 
Since a, b, c are sides of a scalene triangle, therefore at 
least two ofthe a, b, c will be unequal. 
(a-b? + (b- c + (с-а)? »0 
Alsoa - b t c»0 
-(a *b* c) [(а- b + (b- cy + (с – ay]«0 
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b.c ab ac 
(c) LetA=| ab с? +a? bc 
ac bc а? b 


Multiply C, by a, C, by b and С, by c and hence divide by 
abc. 


14 +e?) ab? ac? 
= E 2, se +a?) bc? 
abc 
ac b?c са +b?) 


Take out a, b, c common from R,, R, and R, respectively. 


b+? p c 42. 
abc 
A= a? с? +а? с? 
ын 2 2 2 2 
а b a^ +b 


0 p? c 
A-|2 с? +а? с? 
7 Ba? +B? 
0 b? c 
=-2\c? dig c 
Doy ай 
Apply C, - C, and С, – C, 43. 
о 22 с? 
= 212 а? 0|--2 [- £? (с2а?) + с? (= а2Ь2)] 
0 4? 


20471262 + 2а?Ъ2с? = Aq? e? 


But A = ka?b?c? 2-4 


2a a+b a+c 


(© LetA- b*a -2b b+c 
cta b+c -2с 


Applying C, + С, and C, + С, 


a+c 2а+Ь+с ate 
х= 2b+a+c -b+c b+c 
а-с b-c —2с 


Now, applying R, + А. and R, + А, 


0 2(a 4 b) а-с 
A=|2(a+b) 0 b-c 
b-c —2с 


а-с 
On expanding, we get 


= -2(a* b) (2c [2(a + b)] - (a- c) (5-6) 
+ (a—c) [2(a+ b) (b—c)] 


А = 8c (a+b) (a+b) +4 (a+b) (a-c) (b-c) 
4 (a + b) [2ac + 2bc + ab — bc — ac + c?] 
4 (a * b) [ac * bc - ab с] 
4(a + b) [c(a ^ c) * b (a* c)] 
4 (a + b) (b c) (c a) 
a (a + b) (b * c) (c - a) 

Hence, a=4 

(b) Vertices oftriangle in complex form is 
z,iz,ztiz 


In cartesian form vertices are 
(х, у), Ey, x) and (x-y, x+y) 
Ї х y 1 
-. Area of triangle = 2 -у х 1 
х-у x+y 1 


[x x-x-y)-y Cy -x* y) 1 (-ух-у-х * xy] 


1 
[-xy *xy-y?-x]- 4€ *») 


(-г Area can not be negative) 


2 =x°+ y?) 


2 


| z-xtiy, 
(b) Given parabola is x? = 8y 
=>4a=8>a=2 

To find: Area of AABC 
A=(2a, a) =(-4, 2) 
B=(2a,a)=(4, 2) 

C=(0,0) 


(- 2a, a) (2a, a) 


-4 2 1 
^. Area= 1 4 21- 5L-4Q)-209 10 
0 01 


-16 
c xe -8 = 8sq. unit (7. area cannot be negative) 


45. 
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a а+1 a-l acl 5-1 с-1 
b 541 5-1-1 a-l 5-1 с-11-0 
e ё 1 641 Ci 53 Сар” (-1)"c 
п+2 
a eel й=1 а+1 a-l (-1) а 
ээ |-b bel b-ie|bel b-1 (-1)"5|-0 
c c-l ctl -1 є+1 ie 
(Taking transpose of second determinant) 
C; eC; 
n+2 
a atl a-l (=!) “а a-l ані 
2 
2 pbobel b-i- (-40)7(-) b-1 541-0 
e NI Ne ЭЭ” 27 
C, > С; 
a atl a-l a а+і a-l 
=> |-b bel b-l|*(-D"?|.5 b+1 b-1|-0 
c c-l с-1 c c-l с-1 
a atl a-l 
э [1+Cn™?]|-6 b+1 b-1|-0 
c c-l ctl 
C,- C, C,-C, 
a 1 -1 
[1+(-1)# | ]-Ь 2b+1 2b-1|=0 R,* R, 
с -1 1 
a+c 0 0 
- Шалан -b 2b+1 2Ь-1|=0 
c -1 1 


> [1+( 1)"*7(at+c) (202+ 14+2b-1)=0 
=> A4b(atc)[1* C1) ?]-0 
=> 1+(-1)"*?=Oasb(at+c) #0 
— n should be an odd integer. 
1 1 1 
(d Giventhat,D=|1 1+х 1 
1-1 У 


Applying R, > R,-R,andR, > R,-R, 


Hence, D is divisible by both x and y 


46. (b) Letrbethecommon ratio ofan G.P., then 


Іова, 2 
Іова, 45 
Іова, ав 


loga, 
2008 
Іова, 


Іова, «1 
Іова, уд 
log 4,7 


1 1 


їюваүг” logar” ова" 


-logay"? Повар" Повар" 


+7 


Іов арт" #5 logap"$ logar” 


logay*(n-l)ogr loga,+nlogr log a, + (n+1)logr 


logay+(n+2)logr loga,;+(n+3)logr loga,+(n+4)logr 


log a, +(n+5)logr 
Applying C, > C, + C,, we get 


loga; +(n+6)logr loga, +(n+7)logr 


logay-(n-l)ogr loga +nlogr 2[loga, +nlogr] 


Іова +(n+2)logr loga,+(n+3)logr 2[log a, +(n+3)logr] 


loga;+(n+5)logr loga +(n+6)logr 2[ова +(n+6)logr] 


=0 
47. (d) Applying, Cj > Су + С + C4, we get 
14 (а2 +62 +07 +2)х (14b7)x (ї+с?)х 
f@x)=|14 (a? 52 + с2 2)х 1 bx (1 с2)х 
14 (a? +b? + с? 2)х (1 Ь2)х І+с2х 


[ d P с2= 2] 
1 (1+52)х (1+с2)х 
= |1 1+52х (ї+с?)х 
1 (1+52)х 1+е2х 


Applying, Ry > Ry – А, № > R3 – К 


1 (+52)х (1+с2)х 


2 70)= |0 1-х 0 
0 0 1-х 
f= (х-1? 


Hence degree = 2. 
48. (d) Letrbethecommon ratio ofan G.P., then 


log 4542 
log ay,s 
ова 


loga, 
log a3 
Іова, 


ова, 
log @ +4 
log n7 


Ї 


log ay"! logar” орау" 


= log ayr"*? log ar”? loga,r"*^ 


Іова" logar"*® logay"*7 


loga;*(n-l)ogr loga;+nlogr Іов ај + (n-l)logr 


-Hoga;*(n-2)logr loga,+(n+3)logr Іова +(n+4)logr 


Іова *(n-5)logr loga,+(n+6)logr loga, +(n+7)logr 
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Applying C, > С, + C, we get 5 2a 1 
Now, | В |= |0 1) 2292-20-25 
logay-(n-l)ogr Іова +nlogr 2[loga, *nlogr] a 3 =] 


ора -(n-2)logr loga;+(n+3)logr 2[loga, +(n+3)logr] 


loga;--(n-5)logr Іова +(n+6)logr 2[log a, +(n+6)logr] Given, det. (A) +1=0 


-0 1 
———————— +1=0 
a b ax+b > 202 -2a -25 
49. (c) Given that 23 
(c) У b c bxc 2a? за 24 Я 
= = 
ax-b bx+c 0 202 —2а_25 
Applying А, > R,- (ХК +R,); — @=4,—3 => Sum of values = 1 
a b ax +b 54. (b) 
-bc bxc 1 rp 2771 sp 4] [1 л-1] (1 78 
0 0 -(ах +2bx +c) o ılo ılo 110 ılo 1110 1 
— (a 2 eye MC mS 
bab de mu E T, 1 1+2+3+..+(7-1)] [1 78 
[Given that discriminant of ax^ + 2bx + c is—ve > б 1 T d 
^. 4b? - 4ac < 0 > b? - ac < 0] 


50. (d /=AR’! = logl=log 4+ 1)log R -1 
i 2 opc eB Tip log EX n =78 —pn-n-15-20 
т= AR? log m=log А + (4- 1) 05К 2 
n= AR"! = logn=log4A +(r—1) logR —n-13 


log! p 1 log 4*(p-DlogR р 1 1 n] [1 13 
Now, |logm q 151108 4*-(q-D)lg A q 1 Now the mat |o "lc Ч 
logn r 1 |lgA4-(r-DlogRr!1! 


Operati 1 13 ] -13 
POS Then, the required inverse of Ї 11710 1 
0 p] 
C,-(log R)C, + (logR-logA)C,-|0 д 1|=0 55. (©) Let|4|-a.|B|- b 
0 r il 1 
= ИЛ-ай - —,|В]=Ъ, [lu 5 
5]. 1 = рэн 
(а) (аШ4|-14Г-9 ч |ABA=8 = |A||B||47]- 8...(1) 
[adi 4| 2 | A] => aba-8-mqb-8 
2|4|-33-1:513-3 1 
48 *|-8 ИВ |8 >a. 5-8 NO 
=>|B|=|adjAP=81 
From (1) & (2) 
1 1 
= By p. Br 1 
н=|(8°) 1-18:1-18| ҮТ ES 
2 
1 1 2 1 22 | 
52. (а) |= 3 4-(944)-13-4)-2(-1-3)) Then, (BAB = LIA Oe РС 
1-1 3 
pr -sin jde 
=13+1-8=6 56. © 4=| ang i = 
|adjB| = ladj(adjA)| = |A|^- p= [д|#= (36) sin cos 
= = 33 
ipa d . *cos0 —зш0 |” cos0  sinO 
Hence. г е; = «= +5іпӨ +соѕӨ)  |-sinO соѕӨ 
> IC] 33 x6 
1 со80  sinO 
-l= = 
S3. © э в=41= 5 Втр > 4^-|.sin8 cos@ 


M28 M —————————— — EE 


57. 
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bs ec eo eH 
B= 


—sinO со80 


—sinO cos0 


cos20  sin20 
"|-sin20 соѕ20 


cos 


30 sin H 


= ри cos30 


=> 40= Bv= 


1 2 
(d) Since A. | ; is а scalar matrix and |3 А| = 108 


cos(500)  sin(500) 
-|-sin(500) cos(500) 


451 
2 2 
13 
2 2 
( z) n 43 
=cos| 474 cos 
6 6 2 


k 0 
suppose the scalar matrix is | Ч 
1 2 k 0 
A. = 
ос. 
k o][1 27° 
>А= 
0 А110 3 


|: АВ=С=> АВВ! = CB! > А= CB] 


118013 -2 
—A4-2- 
30 АО 1 
2 
ЇЙ == 
k 0 
е Jj 
L 0 222 
3 
k -38 
>A= 
1 
0 k (1) 
| 3 
|3 А|= 108 
3k -2k 
—108- 
о k 
—3K?2108 >k? =36 К=+6 


Fork =6 


| 


58. 


61. 


Р ОИ 
= 2 p rom (1) 


0 
2.136 32 
> 4 = 
0 4 
For k=- 


0 = 
36 32 
>A2= 
[s | 
(a) We have 


(4-3) (A-5D)-0 

=> А2-84-151-0 

Multiplying both sides by 4-1, we get; 
АТ А.А-8А- А+ 154-1 I2 А-10 
=> 4-81+154-1=0 


А+ 15471= 81 
-1 
4154 -— 
2 2 
1 15 16 
at В F—- 8 
2 2 2 


2 -3 
(c) WehaveA= 4 1 


16 -9 48 —27 

=A КА "| =з e 39 
24 -36 
Also 12А = ipi 12 | 


ї 48 -27 : 24 -36 

г. ЗАГ-12А- -36 39 48 12 

72 —63 
71-84 5 

А 4 51-63 
adj (ЗА + 12A) = 84 72 
(b) 
(d) Given that A(adj A) = A AT 
Pre-multiply by АГ! both side, we get 


— АГА (adj A) = A'A AT 


adj A= AT 
2 b 5a 3 
— - 
-3 5a -р 2 
=>a=—andb=3 
5 
=>5a+b=5 
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62. (a) 42-54--71 67. (c) Given that P = О? 
AA41—5441 = 7141 and РО = Q?P 
АГ-51--7А7 Subtracting (1) and (2), we get 
A-5I-—141 P- Р?О = 03 ФР 
а= 1а) => Р'(Р-О)+О'(Р-О)=0 
7 (P?+ 0?) (Р-0)=0 


63. 


64. 


65. 


66. 
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47-242-34-1-4(54-7))-242-34-1 
-542-17А-242-34-1-342-104-1 
-3(54-7)-104-1-54-20Г1-5(4-41) 
(а) [|5.adjA|- 52 57. JA 1-5 

1 


= 125 АР=55> |= = 


@ BB'= В(А ТА)" = B(A (4 y 


68. 


= BA Grys (A LANACA 355 
-АЛАЛ(АЭ) {as A4' — A'AY 
ДАЛАУ-1-1-12-1 


1 
(a Given A |0 

0 
Applying C, <> С, 
[321] 1100 
А13 2 0|-10 0 
HA 3 op [01 
Again Applying C, €» C, 
[312] [10 0| 
д!3 0 25249 3 0 
10:11 [0 0 1 
pre-multiplying both sides by A^! 


— o о 
oor 


2. 43 0 
23|7|l 
1 1 0 


O =. 


100 
з 0 2| =А |0 1 0 
001 


(C АТА = I and I = Identity matrix) 
312 

Hence, A! = 302 

1 0 1 


0) 1Р|-112-12)-0(4-6)-3(4-6)-20:-6 
Now, adj A=P > |adjA|-|P| 
=> |AP=|P| 


|P|=16 69. 


> 
=> 2a-6=16 
> a=ll 


ы P2Q, Р -02-0 
Hence |P + Q?|- 0 


1 0 
(d Let Аш = |0 |апа Аи) = | 1 
0 


0 
1 0 
Then, Au, + Аи» =| 0 |+ 1 
0 0 
1 
> A(uj +U2) = 1 
0 
1 0 0 
Giventhat A=|2 1 0 
321 
=> |4-1()-0Q)«0(4-3)- 
С,-1 C4-0 C,- 
C52 Сы=1 € 0 
Са! 675 6.1 
1 0 0 
афА=|-2 0 0 
1 -2 1 
We know, 
A una 
|А 
> А =adj(A) (-|A|-1) 
Now, from equation (1), we have 
1 
u +u = А 1 
0 
1 0 011 1 
=|-2 1 0ļ|1ļ=|-1 
1 -2 110 -1 
0 0 a 
() 4= 10 b c|, |4--abd*0 


d e f 


44) 
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Cu =+ (bf - ce), c7 — C ed) = ed, c, = + (C bd) = bd 
€, = -(-ea) = ae, с, = + (-ad) = -ad, c4, = (0) = 0 
Ca = + (cab) = - ар, с = – (0) = 0, сь; = 0 
(bf —ce) ae  —ab 
Adj A= cd -ad 0 
—bd 0 0 
bf-ce ae —аЬ 
1 1 
А1 = (adj A) = cd -ad 0 
(4| аба bd 0 0 
00 d 
AT 0 b e 
ac f 
71. 
Now 4! = 47 
ЁГ-се ae -ар 00d 
І са -аа 0 |= 0 b e 
—abd 
bd 0 0 acf 
0 0  -abd? 
bf-ce ae -ар 
—| cd -ad 0 |=| 0 -abd -abde 
-bd 0 0 -a)bd -abcd —abdf 
л bf — ce = ae = са = 0 440) 
abd? = ab, ab’d = аа, аьа = bd (äi) 
abde = abcd = abdf = 0 (iii) 
From (ii), 


(abd?). (ab?d). (a?bd) = ab. ad. bd 
> (аБа)* — (abd? = 0 
=> (abd) (ава? — 1] = 0 


ара #0; -- abd = +1 (iv) 
From (iii) and (iv), 

e=c=f=0 (v) 
From (1) and (v), 

bf = ае= са = 0 (м) 


From (iv), (v) and (vi), it is clear that а, b, d can be any 
non-zero integer such that abd = +1 

But it is only possible, ifa - = d— +1 

Hence, there are 2 choices for each a, b and d. 
there fore, there are 2x2x2 choices for a, b and d. Hence 
number of required matrices = 2x2x2-(2)? 


a 0 
(а) Let A and В be real matrices such that A = E i 


0 
and B= Y 72. 
50 


0 ау 
Now, AB = 


po 0 
40 vB 
and BA= Н 0 | 
Statement - 1 : 
ав-а-| : | 
8(8-а) 0 


AB — ВА| - (a - BJ? 76 « 0 

-. AB — BAisalways an invertible matrix. 
Hence, statement - 1 is true. 
But AB — ВА can be identity matrix ify =— dor 6=—y 
So, statement - 2 is false. 
(b For reflexive 

A= P! AP is true, 
For P =I, which is an invertible matrix. 
(4,4) eR 
Ris reflexive. 

For symmetry 
As (4, B) ЕВ for matrix P 


А=Р!ВР 
=> PAP'=B 
> В=РАР" 


> B= (Р? у А(ФЭ) 


(B, A) ER for matrix р-! 
- Ris symmetric. 
For transitivity 

А-РЭВР 
and B-P'CP 


= A- P (P"cp)P 
> 4= (p? СР? 
= A=(P?) с(Р) 


(А, С) €R for matrix P? 
Ris transitive. 
So Risequivalence. 
So, statement-1 is true. 
We know that if A and B are two invertible matrices of 
order n, then 
(АВ)! = В! А7! 
So, statement-2 is true. 
(a) Weknow that if A is square matrix of order n then 
adj (adj A) = |A |"? A. 
-1414-4 
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74. 


75. 


76. 


Also|adj A|=|A|"'=|4|71=|4| 

-. Both the statements are true but statement-2 is not a 
correct explanation for statement-1 . 

(c) Given that all entries ofsquare matrix А are integers, 
therefore all cofactors should also be integers. 

If det А = + 1 then 4^! exists. Also all entries of 4^! are 
integers. 

(d) Given that 42-4 +/=0 

Pre-multiply by 4^! both side, we get 

АТА? -AA+ АІ = 4710 

> АРТА =0 ог А! =1-А. 


4 2 2 
(a Giventhat 108 2|-5 0 


4 2 2 


Ils o a 


= В = 
10 
1 2 3 


Given that B= 4! > AB = I 


(a) Giventhat4-| 0 -1 0 
-1 0 0 


clearly А z 0. Also|4|- -140 


5 A’! exists, further (DZ =| 0 1 0 [+4 


TT. 
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79. 


80. 


111 
© D=| 2 3-0-»1-5 
13 X 
2 1 1 
D.-5 2 320—pg-28 
u 3 5 
(3.00) 
For non-zero solution, А = 0 
A-1 3A41 2X 
=>/A-1 44-2 А+3 |=0 
2 32-41 3(XA-1) 
=> 6)? 361? +54), = 0 
= 6A? -64 +9] =0 
= А= 0, А= 3 [Distinct values] 


Then, the sum of distinct values of A — 0 +3 = 3, 


2 4 X 
(а) 411 -6 1-0-23Х -73-12-0 
A -10 4 
эл=зог-2 
3 
1 4 X 
D-2 -6 1-20-3) 
3 -10 4 


2 
7. When X = Заа D, +0. 


. . А : 2 
Hence, equations will be inconsistent when X = — т 


(a) Since, system of linear equations has non-zero 
solution 


3-0 

11 3 
э1 3 1-0 
3 1 3 


-»1(9-42)-13-342)-301-9)-0 


-э9-42-3-342-24-0 
2k? 2182 Е? 29, k 2 +3 
So, equations are 
x+y+3z=0 ..(1) 
x+ 3y+9z=0 41) 
Зх+у+32=0 (ш) 
Now, from equation (1) — (ii), 
2у-62-0-»у--32 2-3 (iv) 
2 


Now, from equation (i) — (iii), 
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-2x=0>x=0 


So, x« =0—3=-—3 
2 
(5.00) 
For infinitely many solutions, 
A=A,=A, =A, = 0 


>a=8 


=> (24+ 7b) — 2(b — 48) + 9(-15) =0 
>b=3 
“a-b=5. 


(b) Given that Ax = b has solutions x,, x,, x, and b is 
equal to b, b, and b, 


“ty tz, =1 
52у + =2 5 д = 2 


Determinant of coefficient matrix 


[:.- Equation has many solutions] 


2-546421 -02 = 


11 2 
М0р,-02 4 6ļ=0>p=5 


3 2 2p 
2221-41-14. 
(8) 
The given system of equations 
х-2у-5:-0 40) 
—2х+4у+2=0 41) 
—7х+14у+92=0 ..(iii) 


From equation, 2 x (1) + (1) > z = 0 


85. 


86. 


87. 


Put z = 0 in equation (1), we get x = 2у 
v15€ x! +y +27 «150 
515 <4у2 « y? «150 
[^x = 2у, 2= 0] 
>3<y* <30 

у= 102, +3, £4, +5 
— 8 solutions. 


2 -1 2 
( ЛЕГ -2 AX|-(-DQX-1) 
1 X 1 
2 -1 2 
A, =|-4 -2 3--203-63-4) 
4 X 1 


For no solution A = 0 and at least one of A,, A, and A, is 
non-zero. 


—А=0=ж),=1, : and A, #0 


Hence, $ = t. E 
2 


(Ч -|P|21(-3436) -22- 4) +1018 – 3) 20 
Given that PX — 0 

-. System of equations 

x+2y+z=0; 2x-3y+4z=0 


and x+9y—z=0 has infinitely many solution. 


Let z =k eR and solve above equations, we get 
11k 2k 


x à ,z-k 
gr y 
But given that x? + 2 +22 21 
Ш 7 
| 4174 


2. Two solutions only. 
(c) The given system of linear equations 


7x t 6y—2z=0 44) 
3x+4y+2z=0 (ш) 
х-2у—62=0 410) 
Now, determinant of coefficient matrix 
7 6 -2 
A-3 4 2 
1 -2 -6 


= 7(— 20) - 6(-20) - 2(-10) 
140 + 120+20=0 
So, there are infinite non-trivial solutions. 
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From eqn. (1) + 3 х (iii); we get 

10х-202=0 => х=22 

Hence, there are infinitely many solutions (x, y, z) satisfying 
х=22. 

(a) From the given linear equation, we get 


91. 


123 
D-|3 4 5(В > 2-28 +3R3) 
444 


12.3 
=3 4 3-0 
0 0 0 


Now, let P, = 4x + 4y + 4z— 8= 0. Ifthe system has solutions 
it will have infinite solution. 

So, P,=aP,+ BP, 

Hence, 3a+ В = 4 and 4a+ 2p =4 

> a-2andp--2 

So, for infinite solution 2u—2 = ô 

=> For 2u + ô+ 2 system is inconsistent 


92. 


à 2 2 
© D=)2A 3 5 
4 6 


= 2 +6\-– 16 
D=(A+8) (2-2) 

For no solutions, D = 0 
=> h=-8,2 

when A=2 


10 


=5[18—10]-2 [48 —50] +2 (16—30] 
-40-4-2820 


93. 


There exist no solutions for A = 2 
(a) For non-zero solution 
2 2a a 
2 ЗЬ b|-0 
2 4c c 


1 2a a 

1 3b b|-0 

1 4c c 

(3bc — Abc) — (2ac — 4ac) + (2ab – 3ab)= 0 


—bc- 2ac—- ab^ 0 
ab+ bc + 2ac 


ууу 


2 
= b a c 
oi WAP 

abc 
(13) x+y+z=6 
x+2y+3z=10 
3x+2y+Az=p 
From (i) and (ii), 
Ifz=0 x+y=6andx+2y=10 
=> у=4,х=2 

(2, 4, 0) 
Ify=0 => x+z=6andx+3z=10 
=> z-2andx-4 

(4,0,2) 
So, 3x + 2y+Az= u, must pass through (2, 4, 0) and (4, 0, 2) 
So,6+8=u > p-14 
and12+2A=p 
12-21-14 > А=1 
50,и-12-14-1-13 
(d) Given system oflinear equations: x + y+z=5; 


„Ò 
Ai) 
(iii) 


x+2y+2z=6andx+ 3y+Az=uhave infinite solution. 


~ A=0, Ax = Ay=Az=0 
11 1 

Now, A= 2 2 ej 
13 X 


—1(QAX-6)-1(4-2)*18 -2)-0 
>2A-6-24+241=052=3 


15-14 1 5 | 


16 2.950 1 цо 
l u 3 


D u-5 2 


Ду = 


>1(2-u+5)=0> и=7 
А+ р = 10 
(d) system of equations has infinitely many solutions. 
. A=A,=A,=A,=0 
1 1 1 


A=|4 А —=0 
—4 


Неге, 


(oO CRUS CC 


1 


0 0 1 
=|4-2 24 -A-0 2,234 
1 6 -4 
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Now, for А = 3, меана 
5 2 4 
1 6 1 
For А, = 3, Д, = 4 1-2 -M- 
3 -5 -4 
1 1 6 
For 4 =3, A,-4 à 3-21-0 
3 2 =5 


for à = 3, system of equations has infinitely many 
solutions. 


(b) Given system of equations has a non-trivial solution. 


2 3 -1 

—A-02|H k d-02k-7 
2-1 1 

-. equations are 2х+3у-2=0 (Ò 


2х-у+2=0 41) 
2x-9y-4z-0 (ii) 


Ву (i) - Qi), 2y=z 

л 2=—4xand2x+y=0 

-1 1 44 9 1 
2 2 


(b) Ifthe system of equations has non-trivial solutions, 


"y л x 2 2 


then the determinant of coefficient matrix is zero 


с с 
c - c 20) 
c c -l 


=> (1-c)*ce(-c-c)-c(c-*c)-0 


(1*c)(1—c)-22 (1+с)=0 
=> (11+с)(1-с-2с?)=0 
=> (1+0) (1-2с)=0 
> e=-lor 5 


1 
Hence, the greatest value of c is 2 for which the system 
of linear equations has non-trivial solution. 
(b) Given system of linear equations, 
l2xtytz-2,3x-y-kz-3 


x—2y+ kz 
1 -2 k 


97. 


98. 


1 (-k*1)*2(-2k-3)*k(-2-3) 


k+1-4k-6-5k=-10k-5=-5(2k+1) 
1 -2 k 
21 1 
À= =—5(2k+1) 
-] -k 
1 1 k 1 -2 1 
A= 2 1 -0,A,- Р 1 2-0 
3 3 -k 3 13 
vzz02A-20 
—5 (2k+1)=0 >k 2 
*, System of equation has infinite many solutions. 
-33, _ 2^ 


10 
Letz-Xz 0thenx= ig andy 


^. (x, y) must lie on line 4x -3y - 4-0 


(а) 2 The system of linear equations has a unique solu- 
tion. 
150 
l+a В 1 
А= a 1+В 1/40 
a В 2 
1-0-0-1 В 1 
= a+l+ß+1 0-1 1 0 dg oce ed) 
a+B+2 p 2 
1 p 1 
3 (a+B+2)1 0-1 150 
1 p 2 
1 p 1 
R, >R, – В 
(4-0-2)0 1 040 
> TE R, > №, – К, 
=> (0+В+2)1(1) 0 
=> 0+8 +20 
Ordered pair (2, 4) satisfies this condition 
o. —2 and p — 4. 
(a) Consider the given system of linear equations 


Х(1-3)-2у-22-0 

x+(2-A)y+z=0 

-—x—y-Az-0 

Now, for a non-trivial solution, the determinant of coeffi- 
cient matrix is zero. 
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1-1 -2 = 
1 2-4 l|. 0 
-1 -1 -— 
=> (1-AXy-20 
3-1 
(b) -- System of equations has more than one solution 
/. АЕД =A, =A, = 0 for infinite solution 
a 2 3 
b -1 5ļ_ 
A= = a(13)+ 2(5c - 2b) * 3(-3b + c) 
с -3 2 


-13а-135-413с-0 
ie a-—b+c=0 
or b-c-a-0 
(b) Since, the system oflinear equations has, non-trivial 
solution then determinant of coefficient matrix = 0 


sin30 cos20 2 
1 3 7 _ 
-1 4 7 


ie, 


sin30(21— 28) — cos20(7 + 7) - 2(4 3) 20 
51130  2c0820 - 2-0 

3sinð — 451130 + 2 – 4sin0 -2 = 0 

451130 + 451п20 — 3sin0 = 0 

sinO (4sin?0 + 4sin0 — 3) = 0 

5110 (4sin?0 + 6sin0 —2sin0 — 3) =0 

sinO [25110 (2sin0 — 1) + 3 (2sin0 – 1)] - 0 
sinO (2sin0— 1) 2sin0 + 3) - 0 


eee 
sin 0-0, sin 0-2 . 2 


Hence, for two values of 0, system of equations has non- 


trivial solution 


1 1 1 
(b) A21 2 3|=2а-9-а+3+1=а-5 
13 « 


5.1 1 
A =|9 2 3|-5(2a-9)-1(9a.— 3B) 27 - 2p) 
В за 


= 100 – 45 – 90+ 3p +27 - 2p 
=0 +В -18 


102. 


103. 


104. 


11 5 
Am 2 ?|228-27-B49452p—13 
13 B 
Since, the system of equations has infinite many solutions. 
Hence, 
A,=A,=A,=A=0 
0-5, В = 13 > В-а=8 
(c) Consider the system of linear equations 
x—4y+7z=g 41) 
3y-5z-h .. (il) 
—2х + 5у – 92= К 410) 


Multiply equation (1) by 2 and add equation (1), equation 
(ii) and equation (iii) 
=> 0=2gthtk. ..2g+h+k=0 


then system of equation is consistent. 


(a) For non zero solution of the system of linear 
equations; 


1 k 3 
3 k -220 
2 4 -3 


—kzll 

Now equations become 

х+ lly+3z=0 

3x+ lly—2z=0 

2x+ 4y—3z=0 

Adding equations (1) & (3) we get 
3х+15у=0 

= х=—5у 

Now put x =—Sy in equation (1), we get 
—5у+ 11у+ 32=0 


(1) 
402) 
(3) 


—z--2y 

. xz (-5УД-2у) 
>= р =10 
y y 


(c) Here, the equations are; 

(k+2)x+10y=k 

& kx +(k+3)y=k-1. 

These equations can be written in the form of Ax = B as 


шини 


For the system to have по solution 
|A|=0 
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k k«3 
=> k-5k+6=(k-2)(k-3)=0 
k=2,3 
For k= 2, equations become: 
4х-10у-2 
&2х+5у=1 
& hence infinite number of solutions. 
For k = 3, equations becomes; 
5х + 10y 23 
3x+ бу=2 
& hence no solution. 
-. required number of values of kis 1 110 
(b) The system of linear equations is: 
xtytz-2 
2х+у-2=3 
3x+2y+kz=4 
As, system has unique solution. 


k+2 10 
| Е => (0+2) (6+3) -6х10=0 


1 1 1 
So,|2 1 -1|=0 
32 k 
k*2-Qk*3)-120 
—kz0 
Hence, k e R- {0} =S 
(d) As the system of equations has no solution then A 


should be zero and at least one of Aj, A, and A, should 
not be zero. 


@ р=|! 4 !|—=0 


а 5 1 


> 1[a -b]-1[1-a]+ 1 [b-a°]=0 

—(a-1y-0 

—a-l 

For a= 1, First two equations are identical 
Le,xty+z=1 

To have no solution with x + by +z=0 

b=1 

So b= {1} > It is singleton set. 

(b) Since the given system of linear equations has 
infinitely many solutions. 


109. 


111. 


2 4 -À 
4 A 21-0 
4 2 2 


=> 3244)-40-0 
à has only 1 real root. 
(b) For non-trivial solution, 


1 X -l 
A -1 -1|20 
1 1 - 


—-AQ.-D(.-)20 => А=0,+1,-1 


. (a) 2x —2х2 +X3 = Ах | 


2х, -3Х, + 2x4 - Ах» 


—X| ын 2х, = Ах» 
> (Q-Xx,-2x *tx,-0 
2x, - (8 2) x, + 2x, 70 
=X, +2x,—Ax,=0 
For non-trivial solution, 


A=0 
2-0, — 

ie| 2 -@G+A) 2/20 
a 3 А 


= (2—1) [43 +У—4]+2[—25+2]+ 1[4-(3 +))]=0 
=> 234+27-5143=0 

>A=1,1,3 

Hence A has 2 values. 

(b) Given system of equations can be written as 


(а-Пх-у-2 =0 
—x+(b-l)y-z =0 
-х-у-(с-1):-0 

For non-trivial solution, we have 


a-l -1 -1 

-] b-1 -l -0 
-1 -1 c-l 

В, >В, - В, 

a-l -1 -1 

0 b о 
-] -1 c-l 

С, >С, -С, 

а-ї 0 -1 

0 b+c -с 4) 
-1 -с c-l 


Apply К, > R, - В, 
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a-l 0 -l 
0 b+c -с = 
-а --с c 


(a -D[bc +c? -c?] -1[a(b 4 c)] = 0 
=>(a-1)[bc]-ab-ac =0 


=> abc-bc-ab-ac = 0 

=> ab+bc+ca = abc 

(b) Since, system of equations have no solution 
‚ К+1_ 8 4k 

© k k+3 36-1 

> h+4k+3=8k>h-4k+3=0 

=> k=1,3 


(с> System has no solution) 


If k=1 then ET z ad which is false 
1-3 2 


8 43 
and ifk= 3 then 6 * 9-1 which is true, therefore k = 3 


Hence for only one value of k. System has no solution. 


(b) Given system of equations is homogeneous which is 
х+ау= 0 
ytaz-0 
ztax-0 


Itcan be written in matrix form as 


la 0 
A=|0 1 a 
a 0 1 


Мом, [А |= [1 -a(-à?)] 2 1 - à «0 

So, system has only trivial solution. 

Now,|A|-0 only whena-- 1 

So, system of equations has infinitely many solutions 
which is not possible because it is given that system has a 
unique solution. 

Hence set of all real values of ‘a’ isR — {— 1}. 


1 sina cosa 
(© A, =| 1 cosa sina 
1 -sina cosa 
0 sina-cosa cosa-—sina 
-10 cosa+sina sin a—cosa 
1 —sin a cos а 


= (sin a — cos a)? — (cos? a — sin? a) 

= sin? a + cos? a — 2 sin a . cos a — cos? a + sin? a 
—-2sin?a-2sina .cosa 

= 2sin a (sin a —cos a) 

Now, sin a — cos a = 0 for only 


115. 


116. 


цар T 
= —in | 0, — 
"d | J 
. A,-2(sin a) х0=0, 
since value of sin a is finite for a Е (o. z) 


Hence non-trivivial solution for only one value of a in 


sin a 
cos 0. 
-8Ш a 


cos 0. 
sin a 
-008 a 


-0 


0 sin а 
> 0 cos a 
2cosa -sin a 


cos 0. 
sina 
-008 q 


-0 
=> 2 cos a (sin? a — cos? a) = 0 

. с080-0 or sin а-соз? а= 0 

: т 

But cos a = 0 not possible for any value of a є (o. z) 

5 sin?a—cos*a=0 — sin о = – cos a, which is also not 

: т 

possible for any value of a є (o. z) 


Hence, there is no solution. 
(d) Given system of equations can be written in matrix 
form as AX = B where 


12 3 6 
A-2|1 3 5 | and В=9 
2 5 а b 


Since, system is consistent and has infinitely many 
solutions 


^. (adj. A)B=0 
34-25 15-2а 1 6 0 
10-а а-6 21191-10 
-1 -1 1 b 0 
=> -6-9+b=0 > 59-15 


and 6(10— a) 59(а-6)-2(5)-0 

=> 60—6a49a—54—30-0 

> 3a=24 > a-8 

Hence, a= 8,Ь= 15. 

(a) Given system of equations is 
x+ky+3z=0 

3x+ky—2z=0 

2х-3у-42-0 

Since, system has non-trivial solution 


1 k 3 
3 k -2|20 
2 3 A 


117. 


118. 


119. 


120. 


www.jeebooks.in 


es Mathematics | 


> 1(4k+6)—-k-12+4)+3(9-2k)=0 


33 
=> 4k+33-6k=0> k= 2 


Hence, statement - 1 is false. 
Statement-2 is the property. 

Itisa true statement. 

(d) Given system of equations is 
х+у+2=6 

х+2у+ 32= 10 

x+2y+Az=0 

It has unique solution. 


11 1 


1 2 3=0 
12 X 
=> 1QX-6)-1(X-3)*1(2-2) 20 
=> 22-6-(1+3405A-3405A43 
(а) x-ky+z=0 
kx+3y—kz =0 
3x+y-z=0 


The given that system of equations have trivial solution, 
]-k 1 
k 3 -ki#0 
31-1 
=> 1(-3+k)+k(-k+3k)+1(k-9) 40 
=> k-34+2k?+k-940 
=> KR+k-640 > k=-3,k #2 
So, the equation will have only trivial solution, 
when k e R- (2,-3j 
(a) Given that system of equations have non-zero solution 
A=0 


4 k 2 
> | 4 1-0 
221 
=> 4(4-2)-k(k-2)*2Qk -8) - 0 
=> 8-12-28-4К8-16-0 
02 -6k+8=0 
=> (k-4Yk-2)20— k =4,2 
121 
© 0-2 3 1-0 


352 
321 
D,-B 3 1=0 
152 


= Given system, does not have any solution. 
— No solution 


121. 


122. 


123. 


(d) The given equations are 

—x+cy+ bz=0 

сх-у+а2=0 

bx+ay-—z=0 

Given that x, у, z are not all zero 

-. The above system have non-zero solution 


-] c b 
>A=0>)/c -l а|-0 
b a -l 
—-I(1- à)- e(- c- ab) + b(ac + b) - 0 
—1+а2+Ь?+с?+2аЬс=0 
а? + bc *2abc-1 
(а) ax*ytz-a-l; 
xt aytz-a-l; 
xt+y+za=a-l 
1 1 
a 1 
1 


a 
A=} 1 
1 a 


= a(a? -1)-1(a -1) +1(1- a) 
= a(a —D(a +1) -1(a —1) -1(a —1) 
= (a -D[o? «a. -1-1] 
= (a - D[o? +a –2] 
= (а 1) [02 +2a-a-2] 
= (о - D[a(a 4-2) –1(0+ 2)] 
= («-1)? (o2) 
Equations has infinite solutions 
A=0 
=> (0-1) =0, 0+2 =0 
> a=-2,1; 
But a #1. 
лал-2 
(d) For homogeneous system of equations to have non 
zero solution, A=0 
1 2a a 
1 3b b|-0 
1 4c c 
Applying C, > C,- 2C, 
1 0 a 
—| b b|=0 R >R 
1 2e c 
1-0 а 
>10 b b-al=0 
0 2c c-a 
=> bc — ab = 2bc —- 2ac 
2 1 1 
БО 
-. a,b,c are in Harmonic Progression. 


RR; > R5 - Ry 
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Continuity and 


Differentiability 


X 
Let f(x) = ZH ,for-10 <x 10, where [f] denotes the 


greatest integer function. Then the number of points of 
discontinuity of fis equal to 

[NA Sep. 05, 2020 (D] 
Ifa function f (x) defined by 


ae’ +ђе*, -1 < х <1 


1<х<3 | 
? be continuous for some 
ах +2cx ,3<x<4 


a,b,c ER and f'(0)+ f'(2) =e, then the value ofa is: 
[Sep. 02, 2020 ()] 


1 e 
———- b "ERN 
@ 2 36113 O 2-36:13 
EU MCN ) 36413 


: 4 
Let [t] denote the greatest integer < t and limx H =A. 


Then the function, f(x) = [x°] sin(nx) is discontinuous, when 
x is equal to: [Jan. 9, 2020 (П)] 


(а) JA+1 (D JA+5 
(с) /А+21 (d JA 


If the function f defined on (54) by 


1 1+3x 
—log, ‚ УВепх #0 . . 
Қх)= х "VAl-2x is continuous, then k 
, whenx = 
k 
is equal to [NA Jan. 7, 2020 (II)] 


6. 
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If the function f defined on (жк) by 


42 cosx -1 т 
cox-1 ' 4 
ма К, x- Ш 
4 
is continuous, then К is equal to: [April 09, 2019 (1)| 
1 
1 Биг 
(a) 2 (b) = (c) 1 (d) 
2 42 


X 
If ЛО) ая |)» ER, where [x] denotes the greatest 


integer function, then: [April 09, 2019 (II)] 


(a) fis continuous at x — 4. 


(5) lim fx) exists but 


Гани im f(x) does not exist. 


(c) Both Im Дх) and Jim Дх) exist but are not equal. 


(d) lim f(x) exists but lim f(x) does not exist. 


х-э4- x4 


Ifthe function 


| |а|л—х|+1,х<5 
ХОЛ lb|x-n|43,x 5 5 


is continuous at x = 5, then the value of a — b is: 
[April 09, 2019 (II)] 


ЭРЭР s 
@) T5 0) п+5 © п-5 


Let f: [- 1, 3] К be defined as 


2 
(d) га 


lx] [x], -l<x<l 
foe-3x*|Xx, 1<х<2 
x+[x], 2<x 3, 


where [t] denotes the greatest integer less than or equal 
[April 08, 2019 (П)] 
(b) only two points 


to t. Then, fis discontinuous at : 
(a) only one point 


(c) only three points (d) four or more points 


9. 


10. 


п. 


12. 


13. 
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к O O 


Let f: В —> bea function defined as 
5, if xxl 


bx, if 1<х<3 
7 = ose if 35155 
30, if х>5 
Then, fis : [Jan 09, 2019 (D] 


(a) continuous ifa = 5 andb- 5 

(b) continuous ifa 2 — 5 and b= 10 

(c) continous ifa = О and b=5 

(d) not continuous for any values of a and b 
If the function f defined as 


1 k-1 
fe) —-— 
x ev-l 


x #0, is continuous at x = 0, 
then the ordered pair (k, /(0)) is equal to? 
[Online April 16, 2018] 


(а) (3,0 (5 6,2) © (52) (d) 0,1) 


1 
Let f(x)= 4 x-D?7, хэї,хж2 


k, X22 
The value of k for which fis continuous at x = 2 is 
[Online April 15, 2018] 
@е? be (с) e (d) ! 


The value ofk for which the function 


tan4x 


4 tan5x 0=х<7 


f(x) = ) MEC continuous at x == , is : 
k+= > х= = 2 
5 2 
[Online April 9, 2017] 
EE MEE 
(a) 27 © z © 3 (d -, 


Let a, b €R,(a + 0) . ifthe function f defined as 


2x? 

шав ‚ 0<х<1 

а 

а Я 1<х<^/2 
fx) |ә 

2b? —4 

mM , 40 «х «o 

X 


is continuous in the interval [0, оо) , then an ordered pair 
(a, b) is : [Online April 10, 2016] 


(а) (-42,1- 3) (Б) -(42,-1--43) 
(с) (У2,1-4/3) (d) (—/2,1+./3) 


14. 


15. 


16. 


17. 


18. 


Let k be a non-zero real number. 
[Online April 11, 2015] 


X 
(e -D ,xz0 
i ша ba 
If fœ) = sin + og = 
12 ere) 


is a continuous function then the value of k is: 


(a) 4 (b) 1 (c) 3 (d) 2 
Ifthe function 

N2 *cosx —1 

шил + т 
Р(х) = (x-x) 

k „XST 
is continuous at x = т, then k equals: 

[Online April 19, 2014] 
1 1 

Qo №. Q2 @ 5 


9| 2 
If f(x) is continuous and (2-8 then 


2 
: 1—cos3x 
lim f EU CA is equal to: 


x0 
[Online April 9, 2014] 
9 2 8 
Q; OF OF Фо 
Consider the function : 
fe)-5[x]*|l-x| -1xxx3 where [x] is the greatest 
integer function. 


Statement 1 : fis not continuous at x = 0, 1, 2 and 3. 


=x, -15х«0 
1-х, 0«х«1 
Statement 2 : f(x) = ieee vq cus 
; <x 
2+x, 2<x<3 
[Online April 25, 2013] 


(a) Statement 1 is true ; Statement 2 is false, 

(b) Statement 1 is true; Statement 2 is true; Statement 2 is 
not correct explanation for Statement 1. 

(c) Statement 1 is true; Statement 2 is true; Statement It is 
a correct explanation for Statement 1. 

(d) Statement 1 is false; Statement 2 is true. 

Let f be a composite function of x defined by 


fu) =, ua) - ——. 
игжи-2 х-1 
Then the number of points x where f'is discontinuous 18: 
[Online April 23, 2013] 
(a) 4 (b) 3 (c) 2 (d) 1 
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19. 


20. 


21. 


22. 


23. 
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Continuity and Differentiability 


Let f(x) == 1+|x-2|, and g (x)= 1 -|x |; then the set of 
all points where fog is discontinuous is : 


[Online April 22, 2013] 
(a) {0,2} (b) {0,1,2} 
(c) {0} (d) an empty set 


Iff: R > R is a function defined by f (x) = [x] 


E -1 
cos 
2 


function, then f is . 

(a) continuous for every real x. 
(b) discontinuous only at x = 0 
(c) discontinuous only at non-zero integral values of x. 
(d) continuous only at x = 0. 

Let f : [1, 3] — R be a function satisfying 


у, where [x] denotes the greatest integer 


[2012] 


145709546-х, for ай x z2 and f (2) -1, 
where R is the set of all real numbers and [x] denotes the 
largest integer less than or equal to x. 
Statement 1: lim f(x) exists. [Online May 19, 2012] 
x22 
Statement 2: fis continuous at x =2. 
(a) Statement 1 is true, Statement 2 is true, Statement 2 is 
а correct explanation for Statement 1. 
(b) Statement 1 is false, Statement 2 is true. 
(c) Statement 1 is true, Statement 2 is true, Statement 2 is 
nota correct explanation for Statement 1. 
(d) Statement 1 is true, Statement 2 is false. 
Statement 1: A function f: А  R is continuous at x) ifand 
onlyif lim f(x)existsand lim f(x)= f (xo) 
x—X0 


XX 
Statement 2: A function f: R  R is discontinuous at x9 if 
andonlyif, lim f(x) existsand lim f (x) zf (xo ). 
X X0 XX 
[Online May 12, 2012] 
(a) Statement 1 is true, Statement 2 is true, Statement 2 is 
nota correct explanation of Statement 1. 
(b) Statement 1 is false, Statement 2 is true. 
(c) Statement 1 is true, Statement 2 is true, Statement 2 is 
a correct explanation of Statement 1. 
(d) Statement 1 is true, Statement 2 is false. 


Define f (x) as the product of two real functions 
[2011RS] 


gne if x €0 
Л (х) = x,x € R,and f; (x)= х’ 


0, if x 0 
as follows : 


по An aa 
0 Их=0 


24. 


25. 


26. 


27. 


M-311 
Statement - 1 : f(x) is continuous on R. 

Statement - 2 : f, (x) and fy (x) are continuous on R. 

(a) Statement -1 is true, Statement-2 is true; Statement-2 


is a correct explanation for Statement-1. 


(b) Statement-1 is true, Statement-2 is true; Statement-2 is 
NOT a correct explanation for Statement-1 


(c) Statement-1 is true, Statement-2 is false 
(d) Statement-1 is false, Statement-2 is true 


The values of p and q for which the function [2011] 


in( p * l)x si 
sin( p +1)x SELF. ш) 


х 


Хбх) 5414 ‚х = 0 is continuous for ай x in R, 
xxx) —Vx 
шин чин x0 
are 
25 1 b 3 — 1] 
(a) pce (b p= 3475 
21-3 d E -.3 
© Ра”, () Рэй, 
The function f£: R/(0)  R given by [2007] 
1 2 
x)2—- 
= = 


can be made continuous at x = 0 by defining f (0) as 
(a) 0 (b) 1 
(c) 2 (d) -1 


]—tanx T T 
Let f(x) = ,x#—,x €| 0, : 
шо dp | 4 


Tt T 
If f(x) is continuous in D 2 | he Í (=) is [2004] 


1 
@) -1 ® 5 


1 
© 5 @ 1 


fis defined in [-5, 5] as 


f(x) =x ifx is rational 


[2002] 


= —x Шх is irrational. Then 
(a) f(x) is continuous at every х, except x = 0 
(b) f(x) is discontinuous at every x, except x = 0 
(c) f(x) is continuous everywhere 
(d) f(x) 18 discontinuous everywhere 
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M-312 
^TOPK В а. 55 
28. Letf:R R bea function defined by f (x) = max їх, х2}. Let 


29. 


30. 


31. 


32. 


33. 


S denote the set of all points in R, where f is not 

differentiable. Then: [Sep. 06, 2020 (ID] 

(а) {0,1} (b) 10j 

(c) (an empty set) (4) (1j 

Ifthe function /(х) i — J =i ЗП нае 

ferentiable, then the ordered pair (k,, К) is equal to: 
[Sep. 05, 2020 (1)| 

1 
(a) (55) 


1 
(c) Б) (d) 0,1) 
Let f be a twice differentiable function on (1, 6). Iff(2)=8, 
f 2)- 5,f (x) »1 апа f"(x) 2 4, forall x e(l, 6), then: 
[Sep. 04, 2020 ()] 
(а) f(5-f5x26 (Ы) f(5*/'5)228 


(© /(5)+/'(5)<20 (d /6)<10 
Suppose a differentiable function f (x) satisfies the identity 


(b) (1,0) 


f(x y) = ҒО) + f (y) * xy? + x? y, for all real x and y. If 


lim FA) 2 1, then (3) is equal to : 
х-0 х 
[NA Sep. 04, 2020 (1)| 


n E 
—-tan ! x, |х |61 


The function f(x) = 
Pode pep 
is: [Sep. 04, 2020 (ID] 
(a) continuous on R - {1} and differentiable on 
R- (-1, 1}. 


(b) both continuous and differentiable on R — {1}. 

(c) continuous оп В - {—1} and differentiable on 
R- {1,1}. 

(d) both continuous and differentiable оп В – {-1}. 


sin(a + 2)x+sin x ЭР 
х 
If /(х)- 5 ; x=0 
251/3 _ 113 
(x+3x 3 x b dj 
x 


is continuous at x = 0, then a + 2b is equal to: 
[Јар. 9, 2020 (1)| 


(a) 1 (b) -1 (c) 0 (d) 2 


34. 


35. 


36. 


37. 


38. 


39. 


Let fand g be differentiable functions on R such that fog 
is the identity function. Iffor some a, b € К, g' (a) = 5 апа 


g (a) = b,then f" (b) is equal to: [Jan. 9, 2020 (ID] 


1 2 
Әт Ы © 5 () = 


Let S be the set ofall functions f : [0,1] >> R, which аге 
continuous on [0, 1] and differentiable on (0,1). Then for 
every fin S, there exists асе (0,1), depending on f, such 
that: [Jan. 8, 2020 (II)] 
(а) |f(o) -/()« d — of Ol 


1)- 
o LA мо 


(с) |7) * £a) « a * (0) 

(d) |е) -f(Q)| « Lf Xo) 

Let the function, f: [-7, 0] — R be continuous on [ —7, 0] 
and differentiable on (—7, 0). 124—7) =—3 and f ' (x) d" 2, for 
all xe (—7, 0), then for all such functions f, f'(~1) + ХО) lies 


in the interval: [Jan. 7, 2020 (1)| 
(а) (-®,20] (b) [3,11] 
(c) Ge, 11] (d) 1-6,20| 


Let S be the set of points where the function, 


Дх) = |2 —|x-3]|, хе В, is not differentiable. 


Then У f(f(x)) is equal to [NA Jan. 7, 2020 (D] 
xeS 


sin(p+l)x+sin x 
(p+) P 


0 
х 
If f(x) = q ,x=0 
2 
aa ,x>0 


is continuous at x = 0, then the ordered pair (р, q) is equal to: 


[April 10, 2019 (1)] 
3 1 
(a) (3-3) (b) 


31 
(с) En 
Let f(x) = log, (sinx), (0 « x « п) and g(x) = sin” (67), (х> 0). 
If о 15 a positive real number such that a = (fog)' (о) and 
b = (fog) (о), then: [April 10, 2019 (ID] 
(a) ao? + ba. t a-0 (b) aa?—-ba-a=1 
(c) ад2-Ф0:--а-0 (d) ао? + ba- a=- 2а? 
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40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 
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Continuity and Differentiability 


Let f: В > R be differentiable at c є Rand f (c) = 0. If 
g(x)= |f(x) [April 10, 2019 (1)| 
(a) not differentiable if f'(c) =0 

(b) differentiable iff"(c) #0 

(c) differentiable iff'(c) =0 

(d) not differentiable 

Let f(x) = 15- [х- 10|; x К. Then the set ofall values of x, 
at which the function, g(x) = f (f(x)) is not 

[April 09, 2019 (1)] 


,thenatx-c,gis: 


differentiable, is: 
(a) {5, 10, 15} (b) {10,15} 

(c) {5, 10, 15,20} (d) {10} 

Iff() = 1,/(1) = 3, then the derivative of 

ТОСОО) (ГОО) atx=1 is: [April 08, 2019 (ID] 
(a) 33 (b) 12 (c) 15 (d) 9 

Let f be a differentiable function such that ДТ) = 2 and 
Т о)= f(x) forallx К. IfA (x) «f(f(x)), then ^' (1) is equal 


to: [Jan. 12, 2019 (II)] 
(а) 2e? (0) 4e (c) 2e (d) 4e? 
f) -L -2xx«0 Р 
x)= an 
pe х2-1, 0<х<2 


g(x) = JG) + Дх). Then, in the interval (—2, 2), gis : 
[Jan. 11, 2019 (1)| 
(a) differentiable at all points 
(b) not continuous 
(c) not differentiable at two points 
(d) not differentiable at one point 


d 
If xlog, (log, x)-x? +? =4(у > 0),then 2 at x=eis 


dx 
equal to : [Jan. 11, 2019 (D] 
(1 + 2e) (2e - 1) 
gr © Mae 
(1+2е) е 


Let К be the set of all real values of x where the function 
f(x) =sin |x |—|x|+ 2 (x— т) cos |х | is not differentiable. 
Then the set K is equal to : [Jan. 11, 2019 (П)] 


(a) (an empty set) (b {x} 

(c) 10j (4) {0,7} 
maxí|x,x?) |x|<2 

LAs) оар 2<|х|<4 


Let S be the set of points in the interval (—4, 4) at which f 


is not differentiable. Then S: [Jan 10, 2019 (I)] 


48. 


49. 


50. 


51. 


52. 


53. 


м-313 
(a) is ап empty set 

(b) equals (- 2, 21,0, 1, 2] 

(c) equals (- 2, - 1, 1,2) 


(d) equals (- 2, 2} 
Let f: (- 1, 1) > R bea function defined by f (x) = max 


| -|x,-J1-x? | ТЕК be the set ofall points at which f 


is not differentiable, then K has exactly: 

Ман. 10, 2019 AD] 
(b) one element 
(d) two elements 


(a) five elements 
(c) three elements 


Let S = (teR:f(x)-|x-n|(e"-Dsin|x| is not 
differentiable at t}. Then the set S is equal to: [2018] 
(a) {0} (b) {л} 

(c) {0,7} (d) 6 (an empty set) 


Let S={(A, и) e Rx R:f(t) = (Ае! p). sin (2|t), t € R, is 
a differentiable function}. Then S is a subest of? 


[Online April 15, 2018] 
(а) Ах [0, oo) (b) (о, 0) ХК 
(с) [0, 00) xR (d) R x (oo, 0) 
Ifthe function 


x«l 


х, 
f(x) = ео 1<х<2 8 differentiable at 


а 
х= 1, then 5 is equal to : [Online April 9, 2016] 
п+2 п- 2 
@ — (b) 
—-n-2 
(c) (d) —1 — cos-!(2) 
Ifthe function. 


is differentiable, then the 


kvx+1, 0€x <3 
g(x) = 


mx+2, 3<x<5 


value ofk + mis: [2015] 
10 
2 (b) 4 
16 
© 2 @ = 


Let Ё В — К be a function such that |f (x)| < x? , for all 


x ЄК , Then, at x = 0, fis: [Online April 19, 2014] 
(a) continuous but not differentiable. 

(b) continuous as well as differentiable. 

(c) neither continuous nor differentiable. 

(d) differentiable but not continuous. 


S5. 


56. 


57. 


58. 


59. 
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54. Let f, g: К > К be two functions defined by 60. Let f :R—R bea function defined by 


-) 
xsin| — |,x #0 
f(x) = Ё ,andg(x)- x f(x) 


0, ‚х= 0 


Statement I: f is а continuous function at x = 0. 

Statement II: g is a differentiable function at x = 0. 
[Online April 12, 2014] 

(a) Both statement I and II are false. 

(b) Both statement I and II are true. 

(c) Statement I is true, statement II is false. 

(d) Statement I is false, statement II is true. 

Consider the function, f(x) 2|x-2]| “+|x-5|,x €R. 

Statement-1 : f '(4)=0 

Statement-2 : fis continuous in [2,5], differentiable in (2,5) 

and / (2) = / (5). [2012] 

(a) Statement-1 is false, Statement-2 is true. 

(b) Statement-1 is true, statement-2 is true; statement-2 is 

a correct explanation for Statement-1. 
(c) Statement-1 is true, statement-2 is true; statement-2 is 
not a correct explanation for Statement-1. 

(d) Statement-1 is true, statement-2 is false. 

If f(x) = а |sinx| + bel + ср}, where a, b, с ER, is 

differentiable at x = 0, then [Online May 26, 2012] 

(a) а=0, b andc areanyreal numbers 

(b) с=0, а=0, b is any real number 

(с) b=0,c=0, a is any real number 

(d) a=0,b=0, cis any real number 

Іх + |y|= 2y, then y as a function of x, at x=0 is 

[Online May 7, 2012] 

(a) differentiable but not continuous 

(b) continuous but not differentiable 

(c) continuous as well as differentiable 

(d) neither continuous nor differentiable 

If function f(x) is differentiable at x = a, 


2 2 
х“/(а)-а х is 


then lim 70) 


[2011RS] 
x—a 


(b) a f (a)- a? f (a) 
(d) aflate (а) 


(а) -a^f (а) 
(c) 2af (a) - a’ f (a) 


1 
(x -D)sin ——if x 51 
x-1 


Let f(x) = [2008] 


0 ifx=1 


Then which one of the following is true? 

(a) fis neither differentiable at x =0 nor atx=1 
(b) fis differentiable at x - 0 and atx=1 

(c) fis differentiable at x = 0 but notatx-1 
(d) fis differentiable at x = 1 but notat x — 0 


+1} ‚Then which ofthe following is true? 
[2007] 


(a) f(x)is differentiable everywhere 
(b) f(x) is not differentiable at x = 0 


(c) f(x) > 1їогай x eR 
(d) f(x) is not differentiable at x= 1 


x 
61. Theset ofpoints where I(x) = lx] is differentiable is 
[2006] 
(a) (—,0) У (0, о) (b) (-00,-1) У (-1, оо) 
(c) (799,0) (d) (0,00) 
62. If fis а real valued differentiable function satisfying 
If@)-0)| < (х=), у e Rand f(0)= 0, then (1) 
equals [2005] 
(a) -1 (b) 0 
(c) 2 (d) 1 
63. Suppose f (x) is differentiable at x = 1 and 
1 
lim —f(1+h)=5, then f'(1) equals [2005] 
h0h 
(a) 3 (b) 4 (c) 5 (d) 6 
(1 1) 
„95 
64. If f(x) 24xe ^ 77 .x20 еп f(x) is 
0 ,х-0 
(a) discontinuous every where [2003] 
(b) continuous as well as differentiable for all x 
(c) continuous for all x but not differentiable at x = 0 
(d) neither differentiable nor continuous at x = 0 
с Rule of Differentiation, = Bl 
Differentiation of Explicit & nposite M 
i Functions, Parametric & Composite 
: TOPIC Functions, Logarithmic & Exponential р | 
\ Functions, Inverse Functions, 
Differentiation by Trigonometric 
Substitution 
2 
65. 1+х 


The derivative of e| 
х 


=| 
— | with respect to 


1. 
| at x= - 18: [Sep. 05, 2020 (1)] 


243 43 243 43 
5 (5) 17 (0) E (d) 10 
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67. 


68. 


69. 


70. 


71. 


72. 
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Continuity and Differentiability 


If(a +/2b cos x)(a — /2Ьсоз y) = a? - P3, wherea b 0, 


dx т т 
then — at | —, — Sep. 04, 2020 (I 
a E JE [Sep (0)] 
а-25 a-b a+b 2a+b 
b d 
e) +2b 0) a+b © a-b @ 2a-b 


If y =) Боов! Bes inis then И аїх= 015 
X 


[NA Sep. 02, 2020 (ID] 
[0, 27], then 


Ifx = 25110 — sin20 and y = 2cos0 — cos20, Ө 


2 


qua М0-лв: ап. 9, 2020 (ID] 
X 


3 23 52 
о. do X ©. 
tan a + cota. 1 3л 
If 221 2. J+ . 2 | л) then 
1+ tan^ a sin^ a 4 
BY anges us Jan. 7, 2020 
ja = IS: [Jan. 7, D] 
4 b - -4 4 E 
(a) o> © (ire 


Let у = у(х) be a function of x satisfying 


у41-х) -k-x 1—y? where К is a constant and 


1 = 1 Then P aat 18 equal to: 
“214 dx “хахаж, : 


[Jan. 7, 2020 (II)] 


45 45 2 45 
(a) as (b) ЕЭ (с) 15 (d) ES 
dy d?y 
Ife + xy =e, the ordered pair d Д2 atx=Ois 
equal to: [April 12, 2019 (1)] 
1 1 1 1 
e 272 o (ez 
1 1 1-1 
© 122 @ | 2-2 


sin x —cosx 


3 X 
Gps 3 , With respect to 27 


12 = 
The derivative of tan | 


т 
where Ё € С9) is: 


[April 12, 2019 (ID] 


73. 


74. 


75. 


76. 


TT. 


78. 


79. 


M-315 
1 р 5 - 4) 2 
(a) o> OF © 
9 
тээв cot" A cosx +sinx (o z) " dy 
Pv cosx-A3sinx]] ^" ^V 2 шеп dx 
is equal to : [April 08, 2019 (1)| 
л b m Ter Ф 2 ш 
@ с-х Ox-— (9 у-х (42-7; 


Let S be the set of all points in (— x , л ) at which the function 
f(x) = min {sinx, cosx} is not differentiable. Then S is a 
subset of which ofthe following? [Jan. 12, 2019 (1)| 


Ner 


2d 
Forx > 1, if (2x) = 42-2», then (I+log, 2х)? ^. is 


equal to : [Jan. 12, 2019 (D)] 
xlog, 2x —log, 2 

(a) — лан (b) log, 2x 
xlog, 2x + log, 2 

(c) DIT (d) xlog,2x 


Let f: R— В bea function such that 

f) = x3 * Xtf (V) + xf"(2) + £"(3), x eR. Then / (2) equals: 

[Jan 10, 2019 (1)| 
(d) 8 


(a) -4 (b) 30 (© -2 
2 


d 
If x = 3 tan t and y = 3 sec t, then the value of a at 
х 


t=—, is: 


3 [Jan. 09, 2019 (П)] 


1 1 3 1 
(8) 37 (5) 67 (0) 27 (9) z 


Ifx = y2% and y= 42567 (1121), then = is 
X 


equal to. [Online April 16, 2018] 
X X 
а? 0-2 (0-2 @žŽ 
х х y y 
cosx x 1 
Iff(x) 2 |2sinx x? 2x|,then fees) 
x0 x 
tanx х 1 
[Online April 15, 2018| 


(a) Exists and is equal to — 2 
(b) Does not exist 

(c) Exist and is equal to 0 
(d) Exists and is equal to 2 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 
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к ШШШ 


Iff С) = sin 2 then f" (- Э equals. 
1+9* 2 


[Online April 15, 2018] 
(b) -43 log, V3 
(4) V3 log, 3 


(a) V3 log, 43 
(c) = з log, 3 


2 
If x? + y? + sin y = 4, then the value of н 2 at the point 
x 
(—2, 0) is [Online April 15, 2018] 
(a) -34 (b) -32 (c) -2 (d) 4 
1 ( \ 
If for x 40, л ‚ the derivative of tan"! | ons is 
4 1-9x 
vx.g(x), then g(x) equals : [2017] 
3 т 9 
@ Troe ©) roi 
( 3x x (d 3x 
EET ) 1-9 
Forx є R, x)= [log2 — sinx| and g(x) = f(f(x)), Шеп: 
[2016] 


(а) g(0)— – cos(log2) 

(b) gis differentiable at x = 0 and g'(0) = – sin(log2) 
(c) gisnot differentiable at x =0 

(d) g'(0)=cos(log2) 


1 
If f(x) =x? -x +5, x» a? and g(x) is its inverse function, 


then g'(7) equals: [Online April 12, 2014] 


1 


= 25 1 ыле 
u= OF ©. 


d 
If y = sec(tan-!x), then - atx=lisequalto: [2013] 
х 


1 1 
OF ® ©: Фу 
x? 2 
Ifthe curves — t =1 and y? = 16x intersect at right 
a 
angles, then a value of a is : [Online April 23, 2013] 
4 1 3 
(a) 2 (b) = (© — (d — 
3 2 4 
NES -1 
For a>0, t 495) let x 2 үа? ! and у= үа ', 
dy Ч : : . 
Then, 14 - equals : [Online April 22, 2013] 
x 


88. 


89. 


90. 


91. 


92. 


93. 


95. 


x? у? 
nc b) 2- 


2 

x^-x 
Let f(x) = 
x? 42x 


x #0,-2. Then 4 171001 (wherever 
X 


it is defined) is equal їо: [Online April 9, 2013] 
-1 3 
ала (b —— 
(1-х) (1-х) 
1 -3 
(с) —— 3 (д -—— = 
(=) 0-4) 
2x *3 


Iff"(x) = sin (оёх) and у = "i | , then 2 equals 
dx 


(a) sin og (243) 


12 
® (3-2) 


B 2x+3 
© (3-22)? Е] 


12 2х+3 
(d) TET LA [os (2 = =] 
Let f: (-1, 1) > R bea differentiable function with f(0) =— 
1 and f’ (0) = 1. Let g(x) =[f (2/ (x) +2)Р. Then g'(0) = 


3-2х 
[Online May 12, 2012] 


[2010] 
(a) -4 (b) 0 (© 2 (d) 4 
Let y be an implicit function of x defined by 
x?* — 2x* cot y — 1= 0. Then y'(1) equals [2009] 
(a) 1 (b) log2 (с) 4082  (d)-1 
If x". y" = (x 4 y)"*" , then gy is [2006] 
dx 
У 
Әт 0 Ov @= 
xy 
yet tow dy , 
If x-e ‚х>0, then — 1$ [2004] 
dx 
1+х 1 1—х х 
а) — b- == 400805 
х х x 1+х 


Let f(x) be a polynomial function of second degree. 
Iff(1) 2-1) and a,b,c arein A. P,then f (a), f'(b), f (c) 
arein [2003] 
(a) Arithmetic -Geometric Progression 

(b) A.P 

(c) G.P 

(d) H.P. 


If foc y) = f G).f Q) Vx.y andf (5) =2, 


f'(0)=3, then Л” (5) is 
(a) 0 (b) 1 


[2002] 


(c) 6 (d) 2 
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ntinuity and Differentiability 


Differentiation of Infinite Series, 
Successive Differentiation, nth 
Derivative of Some Standard 


р TOPIC Functions, Leibnitz's Theorem, 
Rolle's Theorem, Lagrange's Mean 
ч Value Theorem 
96. For all twice differentiable functios f : RR, with 


97. 


98. 


99. 


100. 


101. 


A0) - (1) 2f X0) =0 [Sep. 06, 2020 (11)| 
(а) f"(x) Oat every point x (0,1) 

(b) f"(x) =0, for some x € (0,1) 

(с) f"(0) =0 

(d) f"(x)- 0, at every point x e (0,1) 


пл 
If У? +108, (cos? x) = y, x € -z z) then : 


2 
[Sep. 03, 2020 (D] 

(a) y"(0)=0 (b) |y X0)| | y" | 1 

(©) |»*X0)[-2 (d) |y X0) | * | »*(0)]- 3 


If c is a point at which Rolle's theorem holds for the 


2 
function, f(x) = log, 2 in the interval [3, 4], where 
х 


ae R, then f"(c) is equal to: [Jan. 8, 2020 (1)| 


B 


52 ШИ: 
Qo OG dde OF 


wile 


Let x*  y* = а", (a, К> 0) and 22) = 0, then kis: 
x 


х 
[Jan. 7, 2020 (1)| 


3 wd 20 
0 O0; OF GO; 

The value ofc in the Lagrange's mean value theorem for 
the function f(x) = x9 — 4x? + 8x + 11, when x € [0,1] is: 


[Jan. 7, 2020 (ID] 


4-45 4-47 
(а) E MN (b) 3 

2 47-23 
Оз (d) 3 

1-1 2 
If 2x=y5 +y 5 =and œ- 1) Хайх +h =0, 
dx? dx 

then 2-4 is equal to: [Online April 9, 2017] 
(a) —23 (b) -24 (c) 26 (d) -26 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


M-317 


Let fbe a polynomial function such that f (3x) = f' (x), f" 
(x), for all x є R. Then: [Online April 9, 2017] 
(a) f(b) +f! (b)=28 

(b) f"(b)-f'(b)-0 

(c) f"(b)-f'(b-4 

(d) f(b) - f' (D) +f" (b)=10 


15 15 
If y = [eet] | xvi? =I] > then 


is equal to 


(а) 12y (Ы) 22432 (е) 225532 (d) 225 y 
If Rolle’s theorem holds for the function f (x) 2x3 + bx? 


2 (Фу. ау : : 
(х Eris [Online April 8, 2017] 


1 
+ cx, хе [-1, 1], at the point x= 27 then 25--с equals: 


[Online April 10, 2015] 
(a) 3 (b) -1 (c) 2 (d) 1 
If fand g are differentiable functions in (0, 1] satisfying 
f()=2=g(1), g(0)=0 and / (1) = 6, then for some c €]0, I[ 
[2014] 
(a) f'(c) = g'(c) (b) f'(c) = 2g'(c) 
(c) 2f '(c)- g'(c) (d) 2f'(c)— 3g'(c) 
Let f(x) = x|x|, g(x) = sin x and h(x) = (gof) (x). Then 
[Online April 11, 2014] 
(a) h(x) is not differentiable at x — 0. 
(b) h(x) is differentiable at x = 0, but h'(x) is not continuous 
atx =0 
(c) h'(x) is continuous at x = 0 but it is not differentiable at 
x=0 
(d) h'(x) is differentiable at x = 0 
Let for i= 1, 2, 3, p(x) be a polynomial of degree 2 in x, p'(x) 
and p" (x) be the first and second order derivatives of p;(x) 
respectively. Let, 


р(х) pr (x) р(х) 
A(x)=|P2(x) ро (х) ро' (х) 
( 


" 


рз(х) рз (х) рз (x) 


and B(x) = [A(x)]T A(x). Then determinant of B(x): 
[Online April 11, 2014] 

(a) isa polynomial of degree 6 in x. 

(b) isa polynomial of degree3 in x. 

(c) isa polynomial of degree2 in x. 

(d) does not depend on x. 

If the Rolle's theorem holds for the function 

f(x) = 2х3 + ax? + bx in the interval [— 1, 1] for the point 


1 
c= 2 then the value of2a + bis: [Online April 9, 2014] 


(a) 1 (b) -1 (© 2 (d) -2 


109. 


110. 


111. 


112. 


113. 
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к ay 


If f(x) = sin (sin x) and f"(x) + tan x f'(x) + g(x) =0, then 
g(x) is: [Online April 23, 2013] 
(a) cos? x cos (sin x) (b) sin? х cos (cos x) 
(c) sin? x sin (cos x) (d) cos? x sin (sin x) 
Consider a quadratic equation ax? + bx + c = 0, where 
3 2 
x x 
2a+3b+ 6c - 0 and let g(x) = a tb tae, 


[Online May 19, 2012] 
Statement 1: The quadratic equation has at least one root 
in the interval (0, 1). 
Statement 2: The Rolle’s theorem is applicable to function 
g(x) on the interval [0, 1]. 
(a) Statement 1 is false, Statement 2 is true. 
(b) Statement 1 is true, Statement 2 is false. 
(c) Statement 1 is true, Statement 2 is true, Statement 2 is 
nota correct explanation for Statement 1. 
(d) Statement 1 is true, Statement 2 is true, , Statement 2 is 
a correct explanation for Statement 1. 
d?x 
ду? equals : 


а?у х 4у Ё 
бл (6) 

d2y f ay V? d?y n 
o Чч) ole 


Let f(x) = х |x | апа g (x) =sin x. 

Statement-1 : gofis differentiable at x = 0 and its derivative 

is continuous at that point. 

Statement-2 : gofis twice differentiable atx=0. [2009] 

(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
not a correct explanation for Statement-1. 

(b) Statement-1 is true, Statement-2 is false. 

(c) Statement-1 is false, Statement-2 is true. 

(d) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation for Statement-1. 

A value of c for which conclusion of Mean Value Theorem 

holds for the function f (x) = log, x on the interval [1, 3] is 

[2007] 


[2011] 


1 
(a) loge (b) 1053 (с) 21og,e (а) 7 logse 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


Let f be differentiable for all x. Iff(1) = –2 and 


f(x) > 2 forx e [1, 6], then [2005] 
(а) f(6 = 8(b) /(6)<8 (© f(6-5 (4) f(6-5 
Ifthe equation a,x" a, 4x" +... + ax =0 


a = 0,n > 2, Ваз а positive root x= © , then the equation 


n-2 " 


nd, qu (п Бах ^ uuu + a, =0 hasa positive 


root, which is [2005] 
(a) greater than a 

(b) smaller than a 

(c) greater than or equal to a 

(d) equal to a 


If 2a - 3b 6с = 0, then at least one root of the equation 


ax? +bx +c = 0 liesin the interval [2004] 
(а) (1,3) (5) (1,2) (c) (2,3) (d) (0,1) 
If f(x) = х", then the value of [2003] 


Тор, fu Fus. е 9. 
1! 2 3! n! 


(a) 1 (b) эл (с) 2"-1 (90. 
Let f(a) = g(a) =k and their nth derivatives 


70) 


f" (a), g" (a) exist and are not equal for some n. Further 
if 
lim Хавс) - (а) - ва) Ло) + Ла) _ 4 


xa g(x)- f(x) 
then the value of kis [2003] 
(a) 0 (04 (2 (d) 1 
d'y ау. 
у= Gc \1+ x? )", then (1 *3)——5*x—-is [2002] 
dx dx 
(а) пу -ny © (d) 2x2y 


If 2a 3b + 6c=0, (a, b, c є К) then the quadratic equation 
ax^* bx +c — 0 has [2002] 
(a) atleast one root in (0, 1] 

(b) atleast one root in [2, 3] 

(c) atleast one root in [4, 5] 

(d) None of these 
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Continuity and Differentiability 


(8) We know [x] discontinuous for x e Z 


(x)= Н may be discontinuous where : is an 
integer. 
So, points of discontinuity are, 
х= +2, +4, +6, +8 and0 
but atx = 0 
lim f(x) = 0 = f(0)= lim f(x) 
x07 х-»07 


So, f(x) will be discontinuous at x = +2, +4, +6 and +8. 
(d) Since, function f(x) is continuous at x = 1,3 


г. Ха) = fq) 


—ae-be!-c 40) 
/@)= 767) 
9с=9а+6с=с=3а 44) 
From (i) and (ii), 
b =ae(3-e) ...(iii) 
ае“ be" -1Ї«х«1 
(х) = 2сх 1<х<3 


2ах+2с 3<x<4 


7(0)-а-6, 7 (2) = 4c 
Given, f'(0) + f'(2) =e 


a-b+4c=e (IV) 
From eqs. (1), (i1), (11) and (iv), 


a —3ae + ae? 412a =e 
—13a-3ae* ae? =e 


" e 
е? —3e+13 


(a) lim || =A => Ш 41) =A 
х-0 |x х-0 | Х х 


=>  lim4 [3-2 4-0=A 
x 


x0 


>a 


As, f (x) = [x?]sin(nx) will be discontinuous at non-integers 
And, when х= 4/441. > х-4/, 


which is not an integer. 


Hence, f (x) 18 discontinuous when x is equal to VA+1 


_ Hints & Solutions 


M-319 


| — (1, (1+3x 
б) Jim f(s) = (181535 


= s [80839 шэнэ 

x0 x x 

- im 26:39 = 
x0 3x —2х 


=3+2=5 
f(x) will be continuous 


k= f(0) = lim f(x) ^5 
x0 
(b) Since, f(x) is continuous, then 


шы) _ 19 


icy 4 


lim A2 cos x -1 = 


хэл cotx-l 


4 


Now by L- hospital’s rule 


| 
| ZR 
lim оны ya v2 =k >k=! 
x95 cosec x (42) 2 


@ LHL. lim (4-1 |э-д-э 


x24 


lim НЕЕ 
RHL. lim [x]-|2 


/@=[4]-|5|+4-1-э 


 LHL-/(4) - RHL 
2. f(x) is continuous at x = 4 


lim 5|(х-7)-43-(5-7)5-3 
€) RAL. №, (х-л)+3 = (5-7) 


f(S)- L.H.L. lim ak x) і 1=а(5 л) +1 


—5 
*- function is continuous at x = 5 
-. LHL= RHL 
(5-7)5-3-1(5-т)а41 


—2-(a-b)(5-n)  a-b- 


E —  — —— Е 


8. 


10. 
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(c) Given function is, 
|x|+{[x], —1<х<1 
1<х<2 
2<х<3 


jaj l 


х+[х], 


-х-1, -l<x<0 


х, 0<х<1 
= «2x, 1<х<2 

х+2, 2<х<3 

6, х= 3 


2/(—1)= 0,7—1) 70; 

f (0) =—1,70) = 0, f (0*) — 0; 

f(0)7 17(0)= 2,419) =2; 

707)=4,70)= 4,507) =4; 

7637)= 5,73) =6 

f (x) is discontinuous at x = (0, 1, 3} 

Hence, f (x) is discontinuous at only three points. 
(d) Let f(x) is continuous at x= 1, then 
IDAD) 

=> 5=а+Ь 401) 

Let f(x) is continuous at x = 3, then 

J3)-f8)- 8) 

=> at+3b=b+15 ...(2) 

Let f(x) is continuous at x = 5, then 
IDOE) 

=> b+25=30 

=> b=30-25=5 

From (1), а= 0 

But a = 0, b = 5 do not satisfy equation (2) 
Hence, f(x) is not continuous for any values ofa and b 
(a) Ifthe function is continuous at x = 0, then 


lim f(x) will exist and f (0)= lim f(x) 


xo0( x e™-1 


Now, lim f(x) = lim E = 
x0 


Ге рх 
= lim 5 
| о) (22-1) 


[ F 2x4 (23) + (2x) + - 1-Ах+х 
2! 3! 


х-»0 (x) [| or (2х)? | (2x) | | ] 
ин ау uA 


2 3 
@-Юх+®=+Ё® +. 


= lim 3! 


x0 3 3 
[^ шоо аа - 
2! 3! 


L 


п. 


12. 


13. 


For the limit to exist, power of x in the numerator should be 
greater than or equal to the power of x in the denominator. 
Therefore, coefficient of x in numerator is equal to zero 
=> 3-k-0 

> k=3 

So the limit reduces to 


Hence, /(0)-1 
(c) Since f(x) is continuous at x = 2. 


г. lim /(х)= /(2) 


1 


> lim(x-1?- =k (1^form) 
х2 


where ае pg S 
х2 2-х хэ22-Х 


-1 
© I fGQ)-f(u2) 
=> k+2/5=1 > k-1 2 > ыг 
5 5 
2x? 2b? —4b 
a a хэ 
e 
©) 0 1 J2 


Continuity at x = 1 
2 
= а —a- 4/2 


Continuity at x= /2 а= 4/2 


| 262 -4b 
а- 242 
Put a= 42: 


2=b?-2b >b?-2b-2=0 


(22841442 +В 


2 


So, (а, b) = (241 - 3) 


b 
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Continuity and Differentiability M-321 
14. (с) Since f(x) isa continuous function therefore limit of 4 E ME 
f(x) atx 0 = value of f(x) at 0. lim 
2 9 x2 x90 2 3x 
Xx -— 
Hae fœ) = limn СЕ 2 
x0 хәб. (х | 3 (= 
sin| — log. 1+— ыш 
e | 4 2 
2 lim1 i 
ЕЭ = 2 x30 3 {rim "= =| 
x 9 . 2 3x x>0 x 
= lim x | 2 | ш 2 
кэр sin} * || 1ор|1+^ 4 m 3x)" 
х К 5 4 (2) 
К х х 2 1 
R 4 “ш 
> 9111 9 
2|6"-1 17. (а) Letf(9)-[x]*|l -x|, -1 £x €3 
5 E 4k where [x] = greatest integer function. 


LO Le fis not continuous at x = 0, 1, 2,3 
x20 dnt log | 1+ x) But in statement-2 f(x) is continuous at x = 3. 
Hence, statement-1 is true and 2 is false. 


х х 
k 4 18. (b) u= — , which is discontinous at x = 1 
РЕ 
on applying limit we get 1 
4К-12-»К-3 i - 
79052 а 0682) 4-1)” 
15. (d) Since f (x) = = S which is discontinous at и — – 2, 1 
(n - x) 
: Е when и =—2, then ! --2 x- 
Continuous at x = п Х-1 2 
L.H.L = R.H.L = f (n) 1 
Let (п — x) = 0, Ө —> 0 when x > x when и = 1, then еее 
lim [2 соѕ0 -1 Hence given composite function is discontinous at three 
Tu o? points, х = 1, 5 and2. 
pu eS, LL 19. @ jog-f (9) f - 1x) 
9—0 0 N2-cos0 +1 
--141-1х1-2| 
_ lim 100801 |. Е 
b ge о. --14|-151-4--14|х141| 
5 V Let fog ^ y 
1 lim 2sin^0/2 2 lim 512, 0/2 лу=-1+||х|+ 
20290 @2 2 0-0 02 
28 _ j-l+x+l, x20 
> У |-1-х+1, x<0 
sin x 
шил ( lim -) _|х, х20 
4 шин па -х, х«0 
i «() : ІНГаі(х= 0) = lim (-x) =0 
ка) ES х-0)- жа 
16. (b) Given that 2 9 2 
| 1—cos3x . х2 \ АНГ at (x=0)= lim (х) -0 
lim f = al ) 
x30 x x20 1—cos3x When х= 0, then y=0 
Hence, LHL at (x= 0) = RHL at (x =0) 
2 (9 24) = yalue ofy at (x = 0) 
= im 23 lim 4 2 Hence y is continuous at x — 0. 
2 P3 2 x30 sin? 3x Clearly at all other point y continuous. Therefore, the set 
2 of all points where fog is discontinuous is an empty set. 


e322 as 


24. 
20. 


21. 


22. 


23. 
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(a) Let f(x) -[s]eos (75) 


We know that [x] is discontinuous at all integral points 
and cos x is continuous at xe R. 
So, check atx=n,n el 


? 2Х-1 
LHL- lim [x]eos[ 5 y 


x>n 
2n-1 
п )«=о 
2 


-(п-1)ее[ 


(e [x] is the greatest integer function) 
. 2x 
RHL- lim. [x]cos 


2) 
T 
xn 


2 
= ncos| 5-1 =0 
2 
Now, value of the function at x = n is 
f(n)-0 
Since, L.H.L = R.H.L. =f (n) 


/. f (x) = [x] cos | 


2x-1 


| is continuous for every real x. 


(d Consider a < f(x) < 6-х 


x32 
lim /(5)-2 [By Sandwich theorem] 
x22. 
X k 
lim —=1 lim y6-x-2 
ROW ЭР Зэзг 


Hence by Sandwich theorem lim f(x) does not exists. 
х2 


Therefore fis not continuous at х = 2. Thus statement-1 
is true but statement-2 is not true 

(d) Statement- 1 is true. 

Itis the definition of continuity. 

Statement - 2 is false. 

xsin(1/ x),x #0 


(c) Given that f (x) -| 2 3 
X= 


Atx=0 


mere 


h>0 


= 0 x a finite quantity between — 1 
and 1=0 


RHL= lim Asin ын 
hor h 

Also, f(0)=0 

Thus LHL = RHL- /(0) 

2. f(x)is continuous on R. 

but f, (x) is not continuous at x = 0 


25. 


26. 


27. 


(D LAL = lim f(x) 


(atx=0) | x0 


; Aui 
- lim sin{(p +1)(—h)}—sinh =p 
h>0 -h 


В.Н. = lim f(x) 


(atx=0)  x90' 


21 Мх+х2 үх NIEK ex г d 


h>0 72 хэр ха “141 2 
7(0)-2 | | 
Given that f(x) is continuous at x = 0 
1 

Эрт2-4-2 

„3 
Эр: е. 

| 1 2. 

(b Given, f(x) = —- 5 is continuous at x = 0 


Оох ех 


ЕЕ. 
> = 


-1 
2X aqq. 
gu 26 È fom | 
x>0 x(e™-1) ' LO 
-. Applying, L'Hospital rule 
Differentiate two times, we get 
Де? 


0) = lim 
f ) x0 2(xe?* 2. e?*. 2x 


427” 0 
= lim — form 
2x 2x 2x 0 
x04xe^ -2e^ 267 
| Де? 4.6) 
= lim 


xo04(xe? e?) 4409) 


ee Е n 
(c) Given that f(x) = is continuous in |0, = 
4х-т 2 
2 | = lim f(x)- lim f(x) 
4 ло nt 
x>— хә—— 
4 
lim f(x) = lim (t ) 
Пэн h0 4 
x>— 
4 
1-tan{ = +A) | вай 
- lim ‚һ>0 = jim aT 
ао (=) 2 >50 4h 


= lim ; 

h501—tanh 4h 4 2 
(b) Let ais a rational number other than 0, in [-5, 5], 
then f(a)=aand lim /(х)--а 


xa 


-2  tanh -2 1 . tanO 
=—= vli -1 


лоха and x —> a’ is tends to irrational number 
2. f (x) is discontinuous at any rational number 
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Continuity and Differentiability M-323 


Ifa is irrational number, then andalso f'(x)24 


f(a)=—aand lim f(x)- a 5 1 


.. f(x) is not continuous at any irrational number. For х = 0, 5-2 

lim f(x) = (0) = 0 —f(5217 

x0 

2. f (x) is continuous at x = 0 Hence, /(5) + f (5) > 28 
31. (10.00) 


28. (a) 


Лау) = fe) О) 4397 +х?у 


Differentiate w.r.t. x : 


f (x y) = f'(x)+0+y? +2xy 


Puty--x 
fX0) = f(x) x? - 2x7 40) 
ES fim? © -1> у(оу=0 
" x30 x 
ЈО) = max. [x, x | "T к 


From equations (1) and (ii), 


x^, x«0 
—f(G)-ix 0<х<1 Го) = (х? +1) = 713) 210. 
x’, x21 -х-1 


2. f (x) is not differentiable at x = 0, 1 


л Ё 
29. (a) f(x)isdifferentiable then, f(x) is also continuous. 32. (а) /0)- а tin x, —1<х<1 


. lim f(x)2 lim f(x) = f(z) 1 
xont Xon gu D х>1 
> -1=-А, > К, =1 y 
^ 
2К(х-л): х<т 
«fe эн 
-K, sinx  x»m 
Then, lim f(x)= lim f(x)=0 
xomn* хәт 
2K, ; XST 
rasi Po (1,0) (0,0| (1,0) 
-K,cosx ; x»m 


Then, lim f(x)- lim f(x) 


XcHL хп 


1 


2K =K, >K; 4 
у 


So, (Ку, K,) = e | Itis clear from above graph that, 
A | ) . f (x) is discontinuous at x = 1. 
30. (b) Let f be twice differentiable function i.e. continuous оп R— {1} 


УЛ (21 f (x) is non-differentiable at x =—1, 1 
E i.e. differentiable оп А — (-1, 1}. 
= 76)-70) >] 


3 33. © LHL- lim sin(a + 2)x +sinx 


> 165) >3+/0) м. i | 
_ [sin(a +2)x (a+2)+ lim sinx тээ 
=> f(5) >3+8=> /(5)211 х-0| (a+2)x UM act X | 


34. 


35. 


36. 


37. 


38. 
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24 Е 


S(0)=b 
1 
ju 
lim (1 34)? —1 
h>0 h 


RHL = -1 


Function f(x) is continuous 
lim f(x)= lim f(x)- f(0) 
x0 х0? 


а+3=1 > a--2 
and 5-1 
Hence, а + 2b -0 
(a) It is given that functions f and g are differentiable 
and fog is identity function. 


(fog)x) = х > f(gx))=x 

Differentiating both sides, we get 

Ло) :g'G)- 1 
Now, put x = a, then 

f'(g(a)):g(a) - 1 

Г®-5=1 

T 

= ; 
(Bonus) Fora constant function f(x), option (1), (3) and 
(4) doesn't hold and by LMVT theorem, option (2) is 
incorrect. 
(a) From, LMVT for x є [—7,—1] 
fC0-fCn ., 

(1-7) 
From, LMVT for x Е [-7, 0] 
f@-S(D х, 

(0-7) 


S(-)+3 4, 1-1) 59 
6 


D <2 > f0)<11 
700) -4-1) 520 
(с) ^  f(x)is поп differentiable at x = 1,3, 5 
[^ Ix — 3| is not differentiable at x = 3] 
> AA) - KG) + AG) + UG) 
=1+1+1=3 


sin(p +1)х +sinx usd 
х 


(c) f@= q 


Vx? +x - Ax 
E 
x2 


Therefore, f(0-) =f(0)=f(0") ...(1) 


х = 01$ continuous at x =0 


х»0 


39. 


40. 


£(0)= Lim fO-A)= Lim sin( p + 1)(—A) + sin(—A) 


h0 -h 
Lim| SD | д 
1—0 -h h 
a veu dup ^ 
h0 h(p + 1) h>0 Л 
=(р+1)+1=р+2 40) 
Vh? eh — Ah 
And f(0*) - Lim £0+h)= 3 


1 
(в)? | /8-41-1| 


‚ VA+i-1. Vh+141 Li halel 
= Lim x = Lim ——= 
h>0 h 41141) #>0h(Nh+1+1) 
1 1 1 
= Lim 
РЕ 191 2 -0) 


Now, from equation (1), 


1 
f(0)-f(0 -/(0) >pt2=4= 5 


31 
7,9) = E 
(b) f(x) =In (sin x), g (x) ^ sin"! (e?) 
=> f(g(x)) = In (sin (sin e*)) 2—x 
=> f(g(x)) =-а 
But given that (fog) (a) = b 
~ -a-bandf'(g(o))-a,ie,a—-1 


02 + 02— (- 1) 


1 4 =3 
Ч ап В 5 


. add—ba-a- 
= ао? -Ба-а= 1. 


(с) g (c) — lim 809-8(0) 


xc X—c 


Since, f (c) - 0 


вїсу- lim 00, ipso 


E ©; ТҮҮХ: 


28 (с)-/(с)--/ © 
2f (c) - 0 >f (c) 70 
Hence, г (x) is differentiable iff '(c) = 0 


and g'(c)= ie 
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Continuity and Differentiability 


(a) Since, f(x) = 15 – (10 -x)| 
2 2(x) = ККх)) = 15-|10-[15 
=15—(10—х|—5| 


-. Then, the points where function g(x) is Non- 


10-х1| 


differentiable are 
10-х=0апа |10-х|= 5 
—х = 10 апах- 10=+ 5 
—>х= 10 апах = 15,5 
(а) Гега (х) = FCO) + (69)? 
Differentiating both sides w.r.t. x, we get 
COSS CCED C09) £6) + 2/00/69) 
g (D-fCUQO0»f CAD 0)* 2/0)f 0) 
“S'EM 0) *2f0)/) 
=3х3х3+2х1х3=27+6=33 
(b) Since, Го) = fx) 
fe) 
f(x) 
LO po O 
f(x) Го) 
> lnjfx)-x-*c 
Қх) = tete 441) 
Since, the given condition 
Л1)-2 
From eq" (1)f(x) = е = ее" 
Then — f(l)-e-.e! 
=> 2-e.e 


45. 


Then, 


dx = [ах 


> —=е 
е 


Then, from eq" (1) 
Er 
f= 5 
77 2 25 
> fe9-- 


Now h(x) = füftx)) 
= М) = (0) 0) 


252 
И =) Ге” e de 


4, -24х«0 
"- 
@ fo х2-1, O<x<2 
-L -2x|x«0 
Then, fix) = 
en ADE | Ру 0«|1 «2 


=> füi)-x-1,-2zxx2 


46. 


M-325 
© 1-x? -1, -2€x«0 
> g(x)- 
(42-1)-|52-1, 0<х<2 
x’, -2€x«0 
- 0, 0<х<1 
2062-1, 1<х<2 


g(0) =0, 2/00") = 0, 2(1) = 0, g/(1) =4 
= g(x) is non-differentiable at x = 1 
=>  g(x)is not differentiable at one point. 


(b) Consider the equation, 
x log, (log. x) x° * y -4 


Differentiate both sides w.r.t. x, 


log, (log, x) +x: l 2x42y 2 -0 
x-log,x dx 


е 


1 dy 
log (log, x) + —2х+2у— = 
£g, (log, x) m У =0 440) 


e 


When x=e,y= J4 „2 Put these values in (1), 


01-2624 © -0 


ду 26-1 

dx 241462) 

(a) f(x)-sin |x|- |x| + 2(x — л) cos |x| 
There are two cases, 

Case (1), х>0 
f(x) = sin x—x+ 2(х— n) cos x 
ГО) = cosx- 1+2(1 
f(x) *3 созх- 2(х- п) sinx-1 

Then, function f(x) is differentiable for all x> 0 
Case (2) x «0 


f(x) 7 — sin x +x + 2(x л) cos x 


0) cos x — 2 sin (x — л) 


f'(x) =- созх+1-2(х- п) sin x *2cosx 

ГО) = cosx t 1-2(x- п) ѕіпх 

Then, function f(x) is differentiable for all x « 0 

Now check for x = 0 

f'(0) В.Н.О.=3-1=2 

f(O) L.H.D.=1+1=2 

L.H.D.=R.H.D. 

Then, function f(x) is differentiable for x = 0. So it is 
differentiable everywhere 

Hence, k= ф 
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к  — — Mathematics 


47. 0) сма =] le ce LHD.- tim 129916 -0яа-81-0 _ 4 
у 8-2|х| 2«|x|x4 h0 -h 
-. RHD = LHD 
Therefore, function is differentiable. 
atx=0. 


Since, the function f(x) is differentiable at all the points 
including x and 0. 
i.e., f(x) is every where differentiable . 
Therefore, there is no element in the set S. 
=> S = (an empty set) 
50. (a) 5-10,4) € Rx R: f(t) = (Аер) sin (20), t e R 


ч f(x) is not differentiable at 2, —1, 0, 1 and 2. F(t) = (Aeltl— p) sin (210) 
2. S= {—2,—1,0,1,2 
„а, И 1,2) | (\Ale’—p)sin24, t»0 
48. (c) Consider the function - : 
(I.|e * — u) C sin22), («0 


fe)- max |- I Vi x8 | 
| (|X | e^) sin 2¢ + (|А |e’ — в) (2cos 28), t» 0 

Now, the graph of the function F'O | Alert ваар (Ае — p) C 20826) £«0 
У As, f (t) is differentiable 
-. LHD = КН” at t=0 
=> |А]. sin 2 (0) + (A]e— u)2 cos (0) 

= [Je ? . sin 2 (0) —2 cos (0) (Ае 9— u) 
=> 0-*(p]-u2-0-2([A- yu) 
=> 4(01-н)-0 
> [М=н 
So, S=(A, н) = ( eR & p e [0, )} 
Therefore set $ is subset of R x [0, oo) 


E x«l 
iti i i i 51. (а) /0)- 
From the graph, it is clear that f(x) is not differentiable at x (а) f(x) | dg (х+Ь) 1<х<2 


1 1 : . 
=й == = f (x) is continuous 
"P a) | | 3 
=> lim f@= lim a-*cos (x+b)=f(x) 
1 1 xol x—1* 
Then, K= LEO =} -1 =a + cos! (1 +b) 
' 2 2 
2A с087(1-5)--1-а  .. (a) 
Hence, K has exactly three elements. f (x) is differentiate 
49. (d) f(x)e|x- x | (e D)sin | x | = LHD-RHD 
Check differentiability of f(x) at x = t and x 20 -— Is -1 
atx-m: 41-05 
2 
+в ле! 1) зіп |n h|-0 => 1-(1+5)=1 > Б=-1 nn (b) 
R.H.D. Dm h From (a) => cos (0) -— 1—a 
И-М _ nsi I A: 
LHD- lin |? h-m|(e D)sin| n —h| 020 a 1-а 2 
h—0 -h 
© RHD=LHD ag ees -1-2 © 
Therefore, function is differentiable at x = x 2 2. i 
atx=0: 
а _т+2 
. {h—n|(e"-1)sin|h|-0 - b 2 


R.H.D. = lim 0 
h0 h 
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52. (c) Since g (x) is differentiable, it will be continuous at x =3 


2.1 
- fi -ji НЭЭС sin—,x#0 
мены ийе MR A 
2k=3m +2 40) ^ ын 
Also (х) is differentiable at x = 0 For g(x) 
" lim g'(x)- li { 
E ENS EN LHL- lim 4-12 sin( 1] 
h07 h 
ZU -m = 0? x a finite quantity between —1 and 1 = 0 
+ 
1 
k-4m 40) RHL- lim ХОӨ = 
Solving (1) and (2), we get ida 
Also g(0) = 0 
2 8 кү M " 
=f) pee г. g(x) is continuous at x = 0 
m- y k 5 
kim=2 ss. © ло ==2= 572 , x-220 
53. () Let | f(x)| 537, vx eR ER 
Now, at x = 0, | f(0)| < 0 х-2 2 
э/(0)=0 = Mte 
~ SA- |. f(r) »- 
Df! = | -1 Similarly, 
2 (0) Pu, h-0 Эв h AD) * 
х-5 , 5 
h ТЇ(х)а|х-5 -| 
Now, шини (> | /(х)|< +?) 9-91 5- =: 


4 7(х)-|х-214|к-5| 
= и 0) н 
h ={x-2+5-x=3,2<x<5} 


нш 79 30 O ob a 
h>0 h f'0)20,2«x«5 
(using sandwich Theorem) 7 (4)=0 
-. from (1) and (2), we get f (0) = 0, "  Statement-listrue 
i.e. — f (x) is differentiable, at x = 0 
Since, differentiability — Continutity Y 


2170) < х2, for all x eR is continuous as well as 
differentiable at x = 0. 


20151 
54. ® /00- хн ) хэн - —х 
0, х-0 

and g(x) = x f (x) Since f(x) =3, 2 <x < 5 is constant function. 
For f (x) So, it continuous in 2, 5 and differentiable in (2, 5) 
LHL = im | 22 3 Е яа | 

һ»07 h and /(5)=|5—2| +0 =3 statement-2 is also true. 
= Оха finite quantity between -1 and 1 = 0 56. (d) |sin x| and e" are not differentiable at x = 0 and |x? 

| is differentiable at x = 0. 
ВНІ = lim Asin— =0 г. for f (x) to be differentiable at x = 0, we must have 
+ 

unii a = 0, b= 0 and c is any real number. 

Also, f (0) = 0 


57. (b) Given x+|y|=2y 
xty-2yorx-y-2y 
=> х=уогх=Зу 


Thus LHL = RHL = f(0) 
2. f (x) is continuous at x = 0 
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не ШШЩ 


This representa straight line which passes through origin. 
Hence, x + | y | = 2y is continuous at x = 0. 

Now, we check differentiability at x = 0 
x+|y|=2y>xt+y=2y,y20 

х-у-2у, у<0 


xX, y< | 60. 


Thus, СЕИ 358 


Еинины m 509 


Since, L.H.D + R.H.D. atx=0 
-. given function is not differentiable at x = 0 


lim. ха) - a^ f(x) 


xa 


58. (c) 


x-a 
Applying L-Hospital rule 
_ dim 200 (а) а> f'o) 


xa 1 


= 2af (a) - à? f (a) 


ЗАГ 
59. (ey Giventhat, f(x) =] рэн) х | 
0 ES 


Atx=1 


R.H.D. = lim шэнэ 
h>0 h 


62. 


hein -0 
= lim = lim sin 
h>0 h h>0 


l- a finite number 


Let this finite number be / 
LHD.= lim cH 


h>0 -ї 


—hsin (+) 1 
— lim ché. lim ЕЗ 


h>0 -h h0 


1 
= — lim sin( 4) -- i -- 
RE h (a finite number) =—/ 


Thus R.HD+#LHD 
<. fis not differentiable at x = 1 


61. 


63. 


Atx-0 f'(0)-sin 


1 х-1 | 1 1 
z COS 
(-0 (x-1) х-1/| 0 
--8Ш 1 + соѕ 1 


-. fis differentiable at x = 0 
(а) (х) = тіп 4х +1, [х|+ 1} 
=> f(xyHxt+1VxER 


Y 


(1,0) 
у 


Since f (x) = x + 1 is polynomial function 
Hence, f(x) is differentiable everywhere for all x є R. 


E. x«0 
© f=) * 
——, x20 
1+х 
fx) =~ is not define at x = 1 but here x < 0 and f(x) 
—х 


x 
= Tux is not define at x =—1 but here x > 0. So, f (x) is 
x 


continuous for x e R. 


x 


i-a x<0 
and f (x)= 

D 0 

(12-3)? 


f (x) exist at everywhere. 


(b Given that |f(x)—f() |< (x—yY, x, y € R ...(i) and 
f(0)-0 


Hm та 
Po = jim EBAO] < lim wr 
h0 h hoo] h 


> 1700|50 > ГО =0 
=> (х) = constant 

As f(0)=0 

— f(1)-0. 


: 1+1) - Га 
© ло = im 700-70, 


Given that function is differentiable so it is continuous 
also 
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Continuity and Differentiability M-329 
aud lim fü n) = 5 and hence f (1)=0 66. (с) (a«X2bcosxY(a —A2bcos y) =a? -b° 
h>0 № Differentiating both sides, 
Hence, f (1) = tim 027 25 (-/728 sin x)(a — Ab cos у)+(а+ 42Ьсов х) 
"> 


(4,1) (V2bsin y= 0 
64. (c) Giventhat f(0)=0; f(x) = xe СЕ 


29 (N2bsin ха —A2b cos y) 


Е h = 
RHL.= lim (0+ 4)e ?/^ = lim —— — 0 d i 
quet ) а k (a-A2bcosx)(A2bsin y) 
(1H) dy a-b dx a+b 
-1 h h s - > = 
LHL = lim(0—Ae =0 dx (z z) a+b dy a-b 
therefore, f(x) is continuous at x = 0. idi 
1 3 6 
(14 -113 4. | 
h № _ у= > kcos Гон sinza 
Now, RHD= lim (0+2) 10 шаа, 2. 5 5 
h0 h 
(4) Ее 
hh €t cos ^ — 7 and sin == 
= = 5 
LHD iim СЕЙ бы i 
1—0 -h 6 
therefore, L.H.D. * R.H.D. уз X kcos™! {cosa cos kx — sin asin kx} 
Jf (x) is not differentiable at x = 0. Ци! 
6 
2 Ё 
65. (d) Let u= tan"! | л =| = dk cos ! (cos(kx + a) 
x k=l 
6 6 
Put х= tan0— 0 = tan! x = Y k(kx +a) = У (x e ak) 
-1|8вс0-1 E 0 к ын 
<. u = tan PAETE а tan | tan 2 ё 
ап 
"n Baye - OO) ор 
= — = (ап! х X ka 
2 2 68. (Bonus) It is given that 
.du _ i. 1 x = 25110 — $1120 40) 
"dy 2 (ex?) y = 2cos0 — cos20 (ii) 
Differentiating (1) w.r.t. 0, we get 
uoa] 2xNl =y? dx 
Let v = tan 2 — — 2cos0 - 2cos20 
1-2x dO 
. 2d Differentiating (ii) w.r.t. Ө; we get 
Put х= sinó —$-sin x 
Findes Dj Seb eran 
(Stn |e № tan! (tan 29) гэ .. | 
соз 2ф From (ii) + (1), we get 
-26-2sinx ду _ sin20—sin Ө 
" i dx соѕ0 – соѕ20 
а DLE 
dx 1—x? Ё i nei M (30 
2 NN сос 48) 
Чи du/dx 41-х 2sin —.sin — 
dv dvldx 44x) S 
Again, differentiating eqn. (iii), we get 
ЖЕ: 
dv =) 10 d Y oe? 30 46 
dx? 2 2 dx 
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E ШШЩ] 


2 ^P naso! Зе 
d^y 2 2 


dx] — 2(cos0 —cos20) 


dy _ 3 9 
ах(0-л) 4(-1-0 8 


2800. cosa 
+ 


2cos? a 1 


in А 
69. (а) y(a) = COs 0. 5 Sina _ | — 
sec” a \ SINQCOS® sina 


-cota teose a xd cibwadeoctha 


3n 
= |1 + соёо = – 1 – со а ЕЗ 


— = cosec^a e -4 
da = da ELI 


: 21 S 
70. (b) Given, х 27 1 = Ху 8 


1.(-2x) ch. 2 
y.— = + y'Nl-x 
241- x? 


х.(-2 А 
=—4 А ya ( 20. 


db" 
ху юу h-x2 =h у2 ху.у 
1-х leg 
s yide a AME 1-y? 
Тезу? pag" 


87| 8 |2 
4 2 
2 44541 (14445) 
24115 4-/3 
62-35 
2 
71. (b Given, e’+xy=e 40) 


Putting x =0 in (i), > e-e-y-l 


On differentiating (1) w. r. to x 


dy dy 
» —+x—+y=0 (її 
9 dx ur 4 «09 


72. 


73. 


Putting у= 1 and x - 0 in (ii), 
dy dy 1 

е 04 =- 
d 0-1-0-» СУМ” 


On differentiating (11) w. r. to x, 


2 2 
ELENA LUNA INA: 
d) dx а dx) dx dx 


40) 


Putti 1 0 а ше iii 
utting у= 1, x -0an p : in (iii), 


2 2 
d 1 2 d 1 
e =0 2 
ах e e dx 
dy d?y (11 
Hence, dx’ d? = 222 


Їнэ) 
(d) f(x)=tan"\ tanx+1 


T Tt 
So, (х) = E «ла 4 


л 
Lety= = (у) = а 


df (y) 
Now, differentiate w.r.t. y, Aur ж 2. 
2 
43 1. 
т qr UPS ME 
(none) 2у- cor 1 
—cos x —-—sinx 


sin| ~- x 
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74. (b) Кх) = тіп {sinx, cosx} S"Q)= 6 = /"(3) =6 


Хд-х гаж *f" 0)х+/"(3) 


f'()=a>3+2at+ b=a>at+b=-3 41) 


also /7(2)-8-»12-24-5-»24-5--12 (2) 


ое... 


and f"(3)=c>c=6 


Add (1) and (2) 


542 Жы, > eee 3a 152a 5>b=2 


> Дх) = х 50 +2х+6 


\= == == нд нана а ш 


=> f(2)=8-20+4+6=-2 


y=cos x 
| : 3n n 77. b) 7 x-3tant2 ШЕРИ 
fx) is not differentiable at x = EFE dt 
d 
2 3л п and у= 3sect => 27 = 3 sect - tant 
= aa dt 
dy/dt 
Зл -n 37 m .. wee йў айт. 
> SC|l4'4'4'4 dx а/а `` dx sect 
75. (a) Consider the equation, . d *y d (si dt 
52 2 sin f) - 
(2x)? — 4e?x?» dx dt d. 
Taking log on both sides _cost: І > 
2у In(2x)=Ind+(2x-2y) (D c 
Differentiating both sides w.r.t. x, d? + ie z) 1 | 1 i 
” оф 42318 
2y1-242 In2x) 2 =0+2-2® 
2x dx dx 1 
29'Q41(2x)-2-2*.2*-2* (р аг 
dx x x dz 1 i = 
78. (b) Here, — = ———— — 2°°™ Jog 2, ————— 
From (1) and (2), dt 2 [cose ^ E [2 -1 
1| ш2-х 
Ф ча 2х) ар Ь =) dy. l ys, р 
* й 2 овес" х Ух? —1 
> @+Шш эх) B14 in2x)-[ dy 
dx | dy 2 ЕЛ E \/ 2созес и sec lz 
_ xln(2x) -In2 Bi dx dx Joss" ассос" 
76. (c) Ге х) = + ах? + bx*c d 
y 
РО) = 33 2ax* b f (1)23*2a* b dy di. |2" -у 
dx dx 2 cosec- 1, х 


f" б) = 6x*2a => f"(2)7 12+2а de 


ызә- N a CS 


79. 


80. 


81. 
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cosx x 1 
(a) /0)-|28шх x? 2x 

tanx x ] 
= cos x (x2 2х2) - x (2 sin x — 2x tan x) 

+1 (2x sin x—x? tan x) 

= — x? cos x — 2x sin x + 2x? tan x + 2x sin x — x? tan x 
=x? tanx—x*cosx =x? (tan x—cos x) 
— f'(x) = 2x (tan x — cos x) + x? (sec? x + sin x) 

, 

: x 


x0 x 


2 


lim 2x (tan x — cos x) + x? (sec? x + sin x) 
х>0 x 


— lim 
x0 


-2(0-1)-0--2 


So, lim L ® =-2 


x0 ра 


(tan x — cos x) + x (sec? x + sin x) 


(а) Since f(x)= sin! Ё | 
1+9" 


Suppose 3* = tan f 


—f(x)-sin! | 2 = | = sin“! (sin 27) - 2t 
141аа:1 
=2 tan! (3x) 
So, f’ (х) = — з x 3* log, 3 
1+ (37) 


= V3 xlog, V3 


(a) Given, x? +у2 t siny-4 
After differentiating the above equation w. r. t. x we get 


1 
= — x43 xlog, 3 
2 Бе 


dy dy 
2x 42 | =0 (1 
АД т соѕ у d: 0) 


4 
> 2x 4 (2y + cos y) 2 20 
dx 


ау —2x 
dx 2у+соѕ у 
At(—2,0) ЕЗ _ -2x-2 
шах ах (2,0) 2х0 + cos 0 


СЗ 
>| — =— 
dx (22,0) 0-1 


82. 


83. 


2 24 
=(4 нв 40) 


Again differentiating equation (1) w. r. t to x, we get 


2 2 
24212 | 49942 
dx dx? 


2 d 
sin y 2 „соку 7—0 
dx dx? 


: dy i а?у 
—2-(2-sin + (2y cos -0 
( 213 (2у y) P 


а?у wy) 
=> (2у+ cos 2—(2-sin 
(2у y 2 ( ”| d 


2 
2 - (2- sin (2 
X 


d? 
5 = 

dx? 2y + cos y 
So, at (— 2, 0), 
dy -2-(2-0)x4 
d | 2х0+1 


ах? 1 

2 
5-34 

dx 

? бх\/х 1 
(b) Let F(x) =tan 1-53 wherex (02 
=] due 7). -1 3/2 
—tan 1-(3х2/2)2 —2tan (3x?) 


As 3х3? є (o) 


2 


Sided qug) E 2 
4 8 8 


Е 1 9 
E oou зх 3 хх - -Vx 
dx 1+9x 2 1+9x 

On comparing 

507 у оз 


(d gG)-f(fQ)) 
In the neighbourhood of x = 0, 
f(x) = |log2- sin x| = (log 2 — sin x) 


г. £(x) = Пор 2— sin| log 2 — sin x || 
= (log 2 — sin(log 2 — sin x)) 
-. в (X) is differentiable 
and g'(x) =—cos(log 2 —sin x) (— cos x) 


=> g'(0) = cos (log 2) 
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Continuity and Differentiability 


84. © f()-y-x)-x*5 


— ДЕ Чу ыы 
М9 TU 
1 19 
x onc 
хэр à 
As Td 
2 
LN HH 
х= отус 
a [om 
g(x) 2 1 
463) | 
g(x) = 
NET) 
4 
1 1 
20()- 


20-29 228-19 3 
4 2 


85. (a) Lety- sec(tan! x) = sec CAT 
> у= Vex 
dy = -2x 
> — = 
ах 2WV1+x° 
At х=1, 
ду. 
ах 42: 
2 2 
86: 49 uud at ou xu 
4 a 4 dx 
Br c 
= dx ay 
pies Фе =» а 
dx dx зу? 
Since curves intersects at right angles 
223515 __| = Зоу?= 64x 
ay зу? 
64х 4 


M-333 


87. Let x 2 Na 


(d) 
y= "NE 
2108 х-8ш ! t.loga 


— 
— 


2 loga dt 


х m 


241-42 аг 
xloga dx 


| d 
Now, let у = ад ‘ 


=> 2logy=cos!t.loga 


> 


(1) 


2 dy -loga dt 
y dx 1-2 “dx 


2 dy _ -loga 2 ier 
y dx 


> (from (1) 


12  xloga 


dy _ 
dx 


я | 


88. 


х(х + 2)у= х(х— 1) 


x[(x + 2)у—(х—1)]=0 
x #0, (x+2)y—(x-1)=0 


xyt2y-x*l 


0 


x9-D--Qy- 
2у+1 


+ 1) 


2х+1 


1- 


= 70) 


2(1-х)—(2х+1)(—1) 


рер 
pu (x)) 


_ 2-2х+2х+1 _ 


(1-х)? 
3 


@-х)? 


89. 


(с) Letf'(x)-sin [logx]and у= a 


(@-х)? 


2-3) 
3-2х 


dy |2х-4 
Now f ( 


бах 3-2 


3) а (2+3) 
х/ dxN3-2x 


[(6—4x) -(-4x- 6) ] 


| ЇВЭ 
— sin|log 
| 3-2x 


(3-2хр 
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90. (a) Given that g(x) = [7 (2f(x)) +27 "m | 
93. (c) Given that xg) —x2e, 


g(x) =2(f(2f(x)+ (Ler + 2) Taking log both sides. 
x 
| А log x= y + x differentiating both side > ee 24 +1 
=2f(2f(x) +2) OSO +2).(2/ (х) a | x dx 
07 E 
> 8(0)-2/(2/(0)-2./(2/(0) +2) m s dec 
2f'(0) = 4/ OS 0) -4CD0^ --4 94. ® /(5)-ах bxc 
91. (d x^"-2x'coty-1-0 Г@ = fc) 
=> 2coty-x'-x * ` ` 
Let u =x" >atbh+c=a-—b+corb=0 
1 f(x) = ax? +c or f (x) = 2ах 
=> 2coty=u- яз 
Differentiating both sides with respect to x, we get Now f'(a); f (b) and / (с) 
are 2a(a);2a(b);2a(c) 
— 2cosec? y ea | + =| gu i.e. 2a’, 2ab, 2ac. 
dx u^) dx = If a,b,c arein A.P. then f'(a), f (b) and f (c) are 
Now и = x" Taking log both sides also in A.P. 
= logu =x logx 95. (c) Given that f(x t y) -f(x)x fO» 
1 du Differentiate with respect to x, treating y as constant 
аг E Гоу fOO) 
du Putting x = 0 and y =x, we get f '(х)= f (0) f(x) ; 
> = =x" +82) > f'5-3f65)-3x2-6. 
-. We get 96. (b Let f: RR, withf(0)=f(1)=0 and f(0)=0 
› dy 5 ч f (x) is differentiable and continuous and 
25 ШИВ: ou —2х x 
2 cosec^ y de = (1+х ^ )x' (1+ log x) f(0)-/(1)-0. 
PNE Then by Rolle's theorem, /f'(c) = 0, c €(0, 1) 
dy Ё Бай Jd +logx) (i) Now again 
= i 
dx -2(14 cot? y) ч (©) 20, f'(0) 20 
Put n= 1 in eqn. х -2х cot y - 1 =0, gives Then, again by Rolle's theorem, 
1-2coty-1-0 f (x) = 0 for some x €(0, 1) 
=> coty=0 : 
2. Puttingx= 1 and cot y =0 in eqn. (i), we get 97. (©) y +210р,(соѕх) = y ~G) 
im _ (141) +0) _ => 2yy'-2tanx=y' 448) 
y= -2(1+0) — Е From (1), (0) = 0 or 1 
^ y'(0) = 0 


92. (a) х" y" E (x ыу" 


Again differentiating (ii) we get, 
taking log both sides 5 BUD Weg 


=> minx+niny=(mt+n)in(Qxty) 20у) 4 2yy"- 2sec? х = y" 
Differentiating both sides, we get Put x = 0, (0) =0, 1 and y'(0) = 0, 
we get, |y" (0)| = 2. 
n t dy m+n ! Фу | 98. (b) Since, Rolle's theorem is applicable 
х уф xty\ dx ^o Да)=Д® 
(m m+n) (m+n n) dy AB=K4) = a= 12 
= E тєг x+y me 43-48 
my-nx ( my—nx \ dy ТЭ 211 
= x(x+y) i у(х + y)/ ах 
As f'(c) = 0 (by Rolle's theorem) 
d» os 1 
zd dx x х =+\12› ^ c24X4125» > f'(c)  — 


12 
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99. (c) txt ok y 0 
dx 


— kz1-1-2 
3 3 


100. (b) Since, f(x) is apolynomial function. 


Itis continuous and differentiable in [0, 1] 


Here, f(0) = 11,/1)7 1-48 11-16 
/' (к)=3х?—8х+8 

ШЕШ ЧЕМ 
1-0 1 


ЦАС 


101. (b) у?-у??-2х 


= y(2 1) юз 


2х 
24 x -1 


=> »(2 х2-1рул -10у 


> y'(X-IDsx'! 25x? -1(y’) 


— |У(х2-1)єху”-25у-0 
A-Lk--25 


102. b) Let f(x) = a thx? & ex ed 


=> (3х) = 27ax) +96х? +3сх+4 


=> f'(x) = зах? +2Ьх+с 


103. 


104. 


105. 


= /"(х) =6ax+2b 
= f(x)efQ)f') 


> 27а=18а? 


3 
a 279 0,с-0,4-0 


f'(x) =2x?, f'(x) =9x 
> f'Q)-18 


and f” (2)= 18 
> f"(b)-f'b)=0 


e »- [egal e-v 


Differentiate w.r.t. 'x' 


LE 14 | eae sd | 


dx 


M-335 


14( \ 
ass x? | Ч | 
x^ –1 
dy | 15 
= dx xl-1 
2 dy 


x^-1.——21] 
=> тт 5у 


Again differentiating both sides w.r.t. x 


2—1 dx dx? X 
2 
22 | (x? р“ 2 
ах dx? 


(b Conduction for Rolls theorem 


ТОР20-1 


1 
4 (1) =0 
and f 5 
1 
c=—2and b=— 
2 
2b+c=-1 


(b) Since, fand g both are continuous function on [0, 1] 
and differentiable on (0, 1) then 3c € (0,1) such that 


fQ-f(Q) _6-2_, 
1 1 


/'(с) = 
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нм ШШШ] 


.80-s(0 2-0 , 
1 1 


f'(c) = 2g'(c) 


and g'(c) 


Thus, we get 


106. (c) Let f(x) = x|x| = х, g(x) = sin x 


апал (x) = gof(x) = gif 69] 


sin х2, x20 
л h(x) = 
о) —sinx?, x«0 
2xcosx?, х20 
Now, Л” - 
шал -2xcosx?, х«0 


Since, L.H.L and R.H.L at x = 0 of h' (x) is equal to 0 
therefore Л” (x) is continuous at x = 0 
Now, suppose Л! (x) is differentiable 


MG) 2(cosx? 4 2x? (-sinx?), x20 
c а") = 
2(-cosx? £2x* sin х2), x«0 


Since, L.H.L and R.H.L at x = 0 of h" (x) are different 

therefore A" (х) is not continuous. 

=> й"(х) is not differentiable 

— our assumption is wrong 

Hence h'(x) is not differentiable at x = 0. 

107. (а) Let р(х) = арх + bx + c, 
рх) аж” Бух + с, 

and p(x) = ax + bx + с, 

where а, а,, ау, by, Б, b3, Сү, С, c, are real numbers. 


ах? bx+e, 2ax+h 2a 


A(x) = арх? bxc, 2ax+b, 2а) 


азх? bjxtcy 2a3x+b3; 2а3 


ар? +x +С gu t bxc, mx tbxto 


B(x) =| 2ayx +b 2аэх +b 2a3x + by 
2а 2а) 2a4 
ax? bx+e, 2axt+h 2a, 


x ax? bxc, 2ax+b, 2a» 


азх? ee Бух + C3 2азх к» 5, 20, 


It is clear from the above multiplication, the degree of 
determinant of B(x) can not be less than 4. 


108. (b) /(х) = 2л? + ax? + bx 


let, a=-1,b5=1 

Given that f (x) satisfy Rolle’s theorem in interval [-1, 1] 
f(x) must satisfy two conditions. 

(f(a =f) 


(2) f' (c)=0 (c should be between a and 9) 


109. 


110. 


f)-f0)-20y*a0y-*b()-22*a*b 

f(b) =f =2 (C1 + a CA! + b (-1) 
=2+a-b 

(a) =f) 

2+at+b=-2+a-b 

2b --4 

b--2 


1 
(given that c — 5 ) 


f'Q)-68 + 2ax + b 


1 
atx= 5. f' @=0 


Le 
2 
3 
uq 
puo 
EE => 
2 2 
24-5-2х 2-1-2--1 


(d) /(x)-sin (sin x) 
=> f'(x)- cos (sin x) . cosx 
=> f" (x) =— sin (sin х). cos? x + cos (sin x). (— sin x) 
— — cos? x . sin (sin x) — sin x . cos (sin x) 
Now f"(x) + tanx .f'(x) + е (х)= 0 
=> g(x) = cos? х. sin (sin x) + sin х. cos (sin x) 
— tan x . cos х. cos (sin x) 

=> g(x) = cos? x . sin (sin x). 

ax? x? 
(d Let g(x)- E T a cx 


g'(x) = ах? + bx c 
Given: ax? + bx +c=Oand 2a+3b+6c=0 
Statement-2: 


b . 2a+3b+6c 


© g(0)=Oand 0) = 5 +5 +e я 


2, 
6 


> 8(0)7-20) 
(ii) gis continuous on [0, 1] and differentiable on (0, 1) 
7. By Rolle's theorem 4k €(0,1) such that g'(k) = 0 
This holds the statement 2. Also, from statement-2,we can 
say ax? + bx + с = 0 has at least one root in (0, 1). 


Thus statement-1 and 2 both are true and statement-2 is a 
correct explanation for statement-1. 
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111. 


112. 


113. 


© Trda) а [аја | l 
d? dy\dy) dx\dy)dy &\dylde 


1 а?у 1 
ау 2 ах? dy dx x? 
e dx 

1 а?у 


(b) Given that f(x) =x |х | and g (x) = sin х 
So that 
gof(x) -g (70) - g (x |х|) ^ sin x |х | 


"E АДЕ 
ѕіп (х2), if x «0 nn ‚Е x<0 
2 20 
ѕіп (х2), if x20 sinx’, if x 20 


-2x cos x?, if x «0 
2 (gof)' (x)= 


2xcosx?, if x20 
Here we observe 

L (gof)'(0)= 0 = R(gof)' (0) 

=> gofis differentiable at x =0 

and (go Г)’ is continuous at x = 0 


-2 cosx? +4х2 sinx?,x «0 
2 


Now (go f)" (x) = | 


2cosx? - Ax? sinx?,x 20 


Here 
L(gof)" (0) =—2 and R (gof)" (0) -2 
L(gof)" (0) = R (go f)" (0) 
=> go/(x)is not twice differentiable at x = 0. 
Statement - 1 is true but statement -2 is false. 
(c) Using Lagrange's Mean Value Theorem 
Let f (x) be a function defined on [а,Ь] 


then, / (с) = леда (i) 
b-a 
c e[a, b] 
Given f(x) = log x <= - 


equation (1) become 


1 70)-70) 

c 3-1 
1 ]1log,3-log,l  log,3 
со 2 7 
22 

- ^71og,3 > 67210856 


114. 


115. 


116. 


117. 


(а) Asf(1)--2& f'(x) >2 v x e [1,6] 
Applying Lagrange's mean value theorem 


f(6) - FM 


— шин Г) 22 
=> f(6210-f(1) 
f(6) = 10-2 f(6) > 8. 


(b Letf(x)—-a,x" +a, x"! Фан + ах =0 


The other given equation, 

na,x" + (n-1) a, x"? *.. ta 70-f'(x) 
Given a, #0 —/(0)-0 

Again f(x) hasroot a, -»/(0)-0 

^ f(0) -f(a) 


`. By Rolle's theorem f '(x) = 0 has root between (0, о) 


Hence f'(x) has a positive root smaller than a. 
(d) Let us define a function 


ax? 2 


bx 
x) = —-——-tcx 
f(x) ол 


Being polynomial, it is continuous and differentiable, also, 


f (0) = 0 and иное 


2a+3b+6c 
6 


f= = 0 (given) 


70) = (0) 


2. f (x) satisfies all conditions of Rolle’s theorem therefore 


f(x) = Ohas a root in (0, 1) 
i.e. ax? * bx c c = 0 ваза lease one root in (0, 1) 


(d Giventhat f(x) = x" > f(1)-1 


f'(x) = пх" = f(t) =n 


fo F'O "O р") 
70 її... 312 n! 

n n(n-1) n(n -1)(n-2) "P nn! 
= W^ 2 3! ne n! 
zuo" "С, t "C, "С, Ре +( 1)" ^C 
=(1-1)"=0 
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Е 


. f@g'(x)- в(а)у О) 
I -4 
18. ® nh бобо 


(By Applying L' Hospital rule) 


fim ELO S'O 


=4 nie, 
xoa g'(x)- f'(x) 


119. (a) Giventhat y=(x+V1l+x7)" 0 


Differentiating both sides w.r. tox 


d 1 
2 хех и (istas, 2x) 
X 


d 


СРР || хул Lex? x) 
dx Ja x? 


т п(ү1+ х? + x)" 


or Ух? ny [from (i)] 


4 . : 
=> \1+х2 у= пу (vy = 2) Squaring both sides, 
X 


we get (1+7)? =n? y? 


Differentiating it w.r. to x, 


2 2 2 
(1 x^)2yjya + уу .2х =n" ууу 


(1+x?)y, +xy, = иду 


3 2 


120. (а) Let f(x)= ии 


=> (0) = 0 and 


Уа) а b "- 2a * 3b + 6c 

3 2 6 

Also f (x) is continuous and differentiable in [0, 1] and [0, 
1[. So by Rolle's theorem, f'' (x) = 0. 

2 


1.е ах 


[0, 1]. 


+ bx + c = 0 has at least one root in 
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Applications 


of Derivatives 


1. 


The position of a moving car at time ¢ is given by 


= a£ + bt c, t7 0, wherea, b and c arereal numbers greater 


than 1. Then the average speed ofthe car over the time interval 
[4,, 6] is attained at the point : [Sep. 06, 2020 (1)] 
(а) (6-1)/2 (b) a(t, t) * b 

(с) (t 5y2 (d) 2a(t,+t,)+b 

If the surface area of a cube is increasing at a rate of 3.6 
ст2/ѕес, retaining its shape; then the rate of change of its 
volume (in cm?/sec.), when the length ofa side ofthe cube 


is 10cm, is: [Sep. 03, 2020 (ID] 
(a) 18 (b) 10 
(c) 20 (d) 9 
Ifa function f (x) defined by [Sep. 02, 2020 (D] 
ае* +be*,-l<x<l 
"Vu 2 
FQ) = 1 сх ‚ 15х53 be continuous for some 


ax? +2сх ‚3<х<4 


а, Б, ce R and / (0) + (2) = e, then the value ofa is: 


1 e 
@ 26413 о 2-36:13 
е at 
(0) е? +3е+13 (d) е? -3e413 


A spherical iron ball of 10 cm radius is coated with a layer 
of ice ofuniform thickness that melts at a rate of 50 cm?/ 
min. When the thickness of ice is 5 cm, then the rate (in 
cm/min.) at which of the thickness ofice decreases, is: 


[Jan. 9, 2020 (D] 


5 1 

@ oc О zt 
1 1 

© зет (@ 185 
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А 2 m ladder leans against a vertical wall. Ifthe top of the 
ladder begins to slide down the wall at the rate 25 cm/sec., 
then the rate (in cm/sec.) at which the bottom of the ladder 
slides away from the wall on the horizontal ground when 
the top of the ladder is 1 m above the ground is: 


[April 12, 2019 D] 
25 
(а) 2545 (b) ЯЛ 
25 
(c) ES (d) 25 


A spherical iron ball ofradius 10 cm is coated with a layer of 
ice of uniform thickness that melts at a rate of 50 cm?/min. 
When the thickness of the ice is 5 cm, then the rate at 
which the thickness (in cm/min) of the ice decreases, is : 


[April 10, 2019 (10) 
l l 

@) ївл ® 36 
5 a 2 

© л O ол 


A water tank has the shape of an inverted right circular 

cone, whose semi-vertical angle is tan! . Water is poured 

intoit at a constant rate of 5 cubic meter per minute. Then 

the rate (in m/min.), at which the level of water is rising at 

theinstant when the depth of water in the tank is 10m; is: 
[April 09, 2019 (ID] 

(a) l/15n (b) 1/107 

(с) 2 (d) 1/5л 

Ifthe volume ofa spherical ball is increasing atthe rate of 

4n cc/sec, then the rate of increase of its radius (in cm/sec), 


when the volume is 288 л cc, [Online April 19, 2014] 
1 d 

@ $ © 5 
а adi 

© 36 O 24 


9. 


10. 


п. 


12. 


13. 


14. 


15. 
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Two ships A and B are sailing straight away from a fixed 
point O along routes such that ZAOB is always 120°. Ata 
certain instance, OA =8 km, ОВ = 6 km and the ship A is 
sailing at the rate of 20 km/hr while the ship B sailing at the 
rate of 30 km/hr. Then the distance between A and B is 


changing at the rate (in km/hr): [Online April 11, 2014] 
260 260 

(a) NI (0) 17 
80 " 80 

(c) 487 (d) 37 


A spherical balloon is being inflated at the rate of 35cc/ 
min. The rate of increase in the surface area (in cm?/min.) 
ofthe balloon when its diameter is 14 cm, is : 


[Online April 25, 2013] 
(a) 10 (b Ло 
(c) 100 (d) 10410 


If the surface area of a sphere of radius r is increasing 
uniformly at the rate 8 cm?/s, then the rate of change ofits 
volume is : [Online April 9, 2013] 


(b) proportional to J 

(c) proportional to 72 (d) proportional to r 

A spherical balloon is filled with 4500r cubic meters of 
helium gas. Ifa leak in the balloon causes the gas to escape 
at the rate of 727 cubic meters per minute, then the rate (in 
meters per minute) at which the radius of the balloon 
decreases 49 minutes after the leakage began is: 


9 7 
Ole © 5 


(a) constant 


[2012] 


2 22 
© 5 @ 5 

Ifa metallic circular plate ofradius 50 cm is heated so that 
its radius increases at the rate of 1 mm per hour, then the 


rate at which, the area ofthe plate increases (in cm?2/hour) 
is [Online May 26, 2012] 
(a) 5л (b) 10x 
(c) 1007 (d) 50x 


The weight W ofa certain stock of fish is given by W= nw, 
where n is the size of stock and w is the average weight of 
a fish. If n and w change with time t as n = 22 + 3 and 
w- £- t+ 2, then the rate of change of W with respect to 


tatt=l1is [Online May 19, 2012] 
(a) 1 (b) 8 
(c) 13 (d) 5 


Consider a rectangle whose length is increasing at the 
uniform rate of 2 m/sec, breadth is decreasing at the uniform 
rate of 3 m/sec and the area is decreasing at the uniform 
rate of 5 m’/sec. If after some time the breadth of the 
rectangle is 2 m then the length of the rectangle is 


[Online May 12, 2012] 
(a) 2m (b) 4m 
(c) 1m (d) 3m 


16. 


17. 


18. 


19. 


20. 


1 "В Increasing & Decreasing Functions GP | 
Ч < 


21. 


Ifa circular iron sheet of radius 30 cm is heated such that 
its area increases at the uniform rate of 6x cm2/hr, then the 
rate (in mm/hr) at which the radius of the circular sheet 


increases is [Online May 7, 2012] 
(a) 10 (b) 0.1 
(c) 11 (d) 20 


Two points A and B move from rest along a straight line 


with constant acceleration f and f' respectively. IfA takes 
m sec. more than B and describes *n'units more than B in 
acquiring the same speed then [2005] 


(а) (f-f*)m = ff'n 
(b) Gf fm = ff'n 


© 07+ т = т 


о lus 
@ 07 п fmi 
A lizard, at an initial distance of 21 cm behind an insect, 


moves from rest with an acceleration of 2 ст/з? and 
pursues the insect which is crawling uniformly along a 
straight line at a speed of 20 cm/s. Then the lizard will 


catch the insect after [2005] 
(a) 20s (b) 15 
(c) 218 (d) 248 


A spherical iron ball 10 cm in radius is coated with a layer 


ofice of uniform thickness that melts at a rate of 50 ст? /min. 
When the thickness of ice is 5 cm,then the rate at which 
the thickness of ice decreases is [2005] 


(a) DE cm/min. (b) A cm/min. 
36л 187 
1 : 5 : 
(c) —— cm/min. (d) — cm/min 
54n 6n 
A point on the parabola у? = 18х at which the ordinate 
increases at twice the rate of the abscissa is [2004] 
9 9 
DEO (5) (0-4) 
-9 9 
(8: 415 (d) (2,4) 


The function, f(x) -(3x-7)x??, x є В, is increasing 


for all x lying in: [Sep. 03, 2020 (D] 


14 3 
(а) (-0,0)U E J (b) (~œ, 0) U (> J 


14 
Че 


14 
(d) E - oe. оо) 
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23. 


24. 


25. 


26. 


27. 
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Let f be any function continuous on [a, 5] and twice 
differentiable on (a, b). If for all x є (a, b), f2 (x) > 0 and 


f" (x) < 0, then for any c e (a, b), сл is greater 


than: [Jan. 9, 2020 (D] 
5- 

do ©) 1 
b-c с-а 

©) с-а (d) 5-с 


тл 
Let f(x) =x cos! (sin |x|), x E > 4 » then which of the 


following is true? [Jan. 8, 2020 (D] 


T л 
(а) f'isincreasing in Б) and decreasing in (o. z) 
T 
() /0)--2 
(c) f’is not differentiable at x =0 


| нэ п n 
(d) f’ is decreasing in E: and increasing in 23 


Let f(x) = e*—x and g(x) 2 x?-x, хе В. Then the set of all 


x є В, where the function h(x) = (fog) (x) is increasing, 18: 
[April 10, 2019 (D] 


«1 ММ) o [tn 


-1 
(© [0,®) (d) Е 
If the function Ё: В — (1, -1} > A defined by 


2 
f(x) = e is surjective, then A is equal to: 
—х 
[April 09, 2019 (1)| 
(a) К-1-1) (b) [0,") 
(с) R- [-1,0) (d R-(C1,0) 


Let f: [0 : 2] — В bea twice differentiable function such 

that f(x) > 0, for all x e(0, 2). ф(х) = (x) -/2 — х), then dis: 
[April 08, 2019 (D] 

(a) increasing on (0, 1) and decreasing on (1, 2). 

(b) decreasing on (0, 2) 

(c) decreasing on (0, 1) and increasing on (1, 2). 

(d) increasing on (0, 2) 

If the function f given by 

f(x) 2 x3 —3(a—2)x? + Зах +7, for some acR is increasing 

in (0, 1] and decreasing in [1, 5), then a root of the equation, 


IW- Зуслан Ман. 12, 2019 (I) 


(x-1) 
(a) -7 (b) 5 
(c) 7 (d) 6 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


j= x d-x 
Ма? +? Jo? «(d-xf 


and d are non-zero real constants. Then : 
[Jan. 11, 2019 (ID)] 


Let f(x 


„x e R wherea, b 


(a) fis an increasing function of x 

(b) fis a decreasing function of x 

(c) / is not a continuous function of x 

(d) fis neither increasing nor decreasing function of x 
The function f defined by 
f(x) 2x - 3x? + 5x * 7, is: 
(a) increasing in R. 

(b) decreasing in R. 

(c) decreasing іп (0, oo) and increasing in (— oo , 0). 

(d) increasing in (0, оо) and decreasing in (— oo, 0). 

Let f(x) = sinx + cos^x. Then fis an increasing function in 


the interval : 

5n 3л п 57 
o Z| e E 
(d) poz 


т л 
(с) | 


Let fand g be two differentiable functions on R such that 
Го) > 0 andg'(x) « 0 for all x ЕК. Then for all x: 


[Online April 12, 2014] 
(а) f(gG)) *f(g(x-1)) (b) f(g 69) 7 eE) 
(с) 8070) 7 g(f(x-1) A gf@)<g (Gc * 1) 
The real number k for which the equation, 2x? + 3x+k=0 
has two distinct real roots in [0, 1] [2013] 
(a) lies between 1 and 2 
(b) lies between 2 and 3 
(c) lies between .1 and 0 
(d) does not exist. 
Statement-1: The function x? (ех + e?) is increasing for 
allx- 0. 
Statement-2: The functions x2e* and x?e™ are increasing 
for all x> 0 and the sum oftwo increasing functions in any 
interval (a, b) is an increasing function in (a, b). 

[Online April 22, 2013] 
(a) Statement-1 is false; Statement-2 is true. 
(b) Statement- 115 true; Statement-2 is true; Statement-2 is 

not a correct explanation for Statement-1. 
(c) Statement-1 is true; Statement-2 is false. 
(d) Statement-1lis true; Statement-2 is true; Statement-2 is 
a correct explanation for statement-1. 

Statement-1: The equation x log x = 2 —x is satisfied by at 
least one value of x lying between 1 and 2. 
Statement-2: The function f(x) = х log x is an increasing 
function in [l, 2] and g (x) = 2 —x isa decreasing function in 
[1, 2] and the graphs represented by these functions 
intersect at a point in [1, 2] [Online April 9, 2013] 


[Online April 9, 2017] 
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(a) Statement-1 is true; Statement-2 is true; Statement-2 
is acorrect explanation for Statement-1. 

(b) Statement-1 is true; Statement-2 is true; Statement-2 
is not correct explanation for Statement-1. 

(c) Statement-1 is false, Statement-2 is true. 

(d) Statement-1 is true, Statement-2 is false. 


35. Іх) = xe >, x eR , then f(x) is 
[Online May 12, 2012] 
(a) decreasing on [-1/2, 1] 
(b) decreasing on R 
(c) increasing on [-1/2, 1] 
(d) increasing on R 
36. Forreal x, let (x) 2x? + 5х + 1, then [2009] 
(a) fis onto R but not one-one 
(b) fis one-one and onto R 
(c) fis neither one-one nor onto R 
(d) fis one-one but not onto R 
37. How many real solutions does the equation 
x! 14x? + 16x3 + 30x — 560 = 0 have? [2008] 
(a) 7 (b) 1 
(c) 3 (d) 5 
38. The function f (x) = tan"! (sin x + cos x) is an increasing 
function in [2007] 
т пл 
TIE 
(a) ( А ) (b) 3*5 
© (2) (d) (-5.5) 
4 24 
39. Afunction is matched below against an interval where it is 
supposed to be increasing. Which ofthe following pairs is 
incorrectly matched? [2005] 
Interval Function 
(а) Cw, о) x! -3x? 43x43 
(b) [2, o) 2х3 -3x? -12x 46 
1 2 
(с) mL 3x^-2x-4l 
(d) (-о,-4) x 6x? +6 
1 TOPIC В Tangents & Normals 8 | 
5 <] 


40. 


If the tangent to the curve, у = f (x) = xlog x, (x > 0) ata 
point (c, f(c)) is parallel to the line segement joining the 
points (1, 0) and (e, e), then c is equal to: 

[Sep. 06, 2020 (ID] 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


Which of the following points lies on the tangent to the 
curve xte” +24/у+1 = 3 at the point (1, 0)? 

[Sep. 05, 2020 AD] 
(a) Q.2) (b) (2,6) 
(c) C 2, 6) (d) СЄ 2, 4) 
If the lines x + y = a and x — y = b touch the curve 
у=х2 — Зх + 2 at the points where the curve intersects the 


x-axis, then н is equal to . [NA Sep. 05, 2020 ID] 


If the tangent to the curve, у = e* at a point (c, e^) and the 
normal to the parabola, y? = 4x at the point (1, 2) intersect 
at the same point on the x-axis, then the value of c is 
[NA Sep. 03, 2020 (II)] 


6 
If y - cos" "ес ani , then 24 аіх= 015 
< 5 5 ах 


= [NA Sep. 02, 2020 (ID] 
Let the normal at a point Pon the curve у? — 3x? +y + 1070 


3 
intersect the y-axis at (o >. If m is the slope of the 


tangent at P to the curve, then |m| is equal to 
[NA Jan. 8, 2020 (D] 


The length ofthe perpendicular from the origin, on the 
normal to the curve, x? + 2xy — Зу” = 0 at the point (2, 2) 


is: [Jan. 8, 2020 (11)| 
(a) 42 (b 442 
(c) 2 (d) 242 


x 
Ifthe tangent to the curve У > Bat x ER, (x # +3), 
х 


ata point (о, В) (0, 0) on it is parallel to the line 


2x + 6y- 11 —0, then: [April 10, 2019 (II)] 
(а) /бал-28|-19 (b) [60+28]=9 
(c) Ра+68=19 (d) 20+ 6B|- 11 


If the tangent to the curve, y = x? + ax — b at the point 

(1, —5) is perpendicular to the line, — x + y + 4 = 0, then 

which one of the following points lies on the curve? 
[April 09, 2019 (1)] 

(a) (2, 1) (b) (2,2) 

(c) (2,-1) (d) (2,2) 

Let S be the set ofall values of x for which the tangent to 

the curve y= Rx) = х? - x? 2х at (x, y) is parallel to the line 

segment joining the points (1, f(1)) and (— 1, R- 1)), then S 

is equal to: [April 09, 2019 (D] 


1 
241 21. 
e {| e L2] 
1 1 
(c) 5-1 (9) ES 
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52. 


53. 


54. 


55. 
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The tangent and the normal lines at the point (4/3 , 1) to 


the circle x? + y? = 4 and the x-axis form a triangle. The area 
of this triangle (in square units) is: [April 08, 2019 (П)] 


4 1 
@ 5 ® 5 

2 1 
оз à) 75 


The maximum area (in sq. units) ofa rectangle having its 
baseon the x-axis and its other two vertices on the parabola, 
у= 12—x? such that the rectangle lies inside the parabola, 


is: [Jan. 12, 2019 (1)] 
(a) 36 (b 20/2 
(с) 32 (d) 18/3 


The tangent to the curve y = x? — 5x + 5, parallel to the line 
2y — Ax * 1, also passes through the point : 
[Jan. 12, 2019 (ID] 


1 
(c) Ё 7 (d) 
3 
The shortest distance between the point 2 0 | and the 


curve у= Ax, (x > 0), is: [Jan. 10, 2019 Œ] 


45 V3 
(a) ae (b) ES 
3 5 
(с) 2 (d) 1 


2 
The tangent to the curve, y = хе“ passing through the 


point (1, e) also passes through the point: 
[Jan. 10, 2019 (ID)] 


(b) Е 2 


(4) (3, 6е) 


(8) (2,3е) 


(с) B | 


A helicopter is flying along the curve given by 
А 2214 
у=? = 7, (x 20). А soldier positioned at the point B 7 


wants to shoot down the helicopter when it is nearest to 


him. Then this nearestdistanceis: [Јар. 10, 2019 (П)] 


56. 


57. 


58. 


59. 


60. 


61. 


45 1 {7 
aes SP Г 
1 17 1 

(c) 6\3 (d) 2 


If 0 denotes the acute angle between the curves, 
y710-x'andy 72 + x’ at a point of their intersection, 
then |tan 0| is equal to: [Јар. 09, 2019 (D] 


4 т 8 
@ 5 © i; 
T » & 
© 17 (9 17 
Ifthe curves у? = 6x,9x? + by? =16 intersect each other 
atright angles, then the value ofb is : [2018] 
2 b) 4 
@ 5 (b) 
2 d) 6 
(c) 5 (d) 


Let P be a point on the parabola,x? = 4y. If the distance of 
P from the centre of the circle, х2 + y? + 6x + 8 = 0 is 
minimum, then the equation ofthe tangent to the parabola 


at P, is [Online April 16, 2018] 
(a) x * 4y -2-0 (b) х+2у=0 
(c) х+у+1=0 (d x-y+3=0 


If the tangents drawn to the hyperbola 452 = x2 + 1 intersect 
the co-ordinate axes at the distinct points A and B, then 
the locus of the mid point of AB is[Online April 15, 2018] 
(a) х2-4у24-16х2)2-0 
(b) 42-52 1632? =0 
(с) 42-52-16x? 2-0 
(d) x2-452-16x2 2-0 
If B is one ofthe angles between the normals to the ellipse, 


x? + 3y? = 9 at the points (3cos0, V3 sin0) and 


(— 3sin Ө, 43 cos 0); (o 3 ; then эн is equal to 
sin 


[Online April 15, 2018] 
2 
2 b) — 
() 42 © 55 
1 43 
(c) B (d) 4 


A normal to the hyperbola, 4x? — 9y? = 36 meets the co- 
ordinate axes x and y at A and B, respectively. If the 
parallelogram OABP (O being the origin) is formed, then 
the locus of P is [Online April 15, 2018] 
(a) 4х2—9у2= 121 

(b) 4х2+ 92-121 

(с) 9х2- 
(d) 9х2+ 4у2= 169 


62. 


63. 


64. 


65. 


66. 


67. 
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The normal to the curve у(х – 2)(х– 3) =х- 6at the point 
where the curve intersects the y-axis passes through the 
point: [2017] 


The eccentricity of an ellipse whose centre is at the 


1 
origin is 5. If one of its directices is x = — 4, then the 


equation ofthe normal to it at (. 3) is: [2017] 
(a) х+2у=4 (b) 2y—x=2 
(c) 4х-2у-1 (d) 4x+2y=7 


A tangent to the curve, y =f (x) at P(x, y) meets x-axis at A 
and y-axis at B. AP: BP=1 :3 andf(a)= 1, then the curve 
also passes through the point: [Online April 9, 2017] 


1 
(a) |524) (b) (24) 
1 1 
o (25) 9 (355) 


The tangent at the point (2, —2) to the curve, 
x2y? — 2x = 4 (1—y) does not pass through the point : 


[Online April 8, 2017] 
1 
(a) (4) (b) (8,5) 
(с) (-4,-9) (d (-2,-7) 
Consider 


[2016] 


f(x) = tan! а 0. xelo Z]. 
1-sinx 2 
т 
A normal to y= f(x) at X = 6 also passes through the point: 


oG) — (9 


(c) (0,0) 


3 
Let C bea curve given by у(х) = 1 + V4x 3.x>7. Pis 


2 
a point on C, such that the tangent at P has slope 3? then 


a point through which the normal at P passes, is : 
[Online April 10, 2016] 

(a) (1,7) (b) (3,4) 

(c) (4.3) (4) (2,3) 


68. 


69. 


70. 


71. 


72. 


73. 


14. 


75. 


Ifthe tangent at a point P, with parameter t, on the curve 
х= 4 +3, у= 8 — 1, t В, meets the curve again at a 
point Q, then the coordinates of Q are : 

[Online April 9, 2016] 
(а) (162+3,-648-1) (b) (4t7 +3, -8t? -2) 
(с) (t? +3, t3—-1) (d) (23, 8 — 1) 
The normal to the curve, х2 + 2xy—3y?=0, at (1, 1) [2015] 
(a) meets the curve again in the third quadrant. 
(b) meets the curve again in the fourth quadrant. 
(c) does not meet the curve again. 
(d) meets the curve again in the second quadrant. 
The equation of a normal to the curve, 


Л 
sin y=x sin( +9) at x = 0, is: 
[Online April 11, 2015] 


(а) 2x- Ву =0 (b) 2x + у =0 
(с) 2y- Вх =0 (d) 2у+ v3x =0 


Ifthe tangent to the conic, y — 6 = x? at (2, 10) touches the 
circle, x? + у? + 8x — 2y = k (for some fixed А) at a point 
(о, В); then (a, В) is: [Online April 10, 2015] 


(тшу ^ eb 


ө (59) ө (0) 


The distance, from the origin, of the normal to the curve, 


x = 2 cost + 2t sint, у = 2 sint – 2t cost at t = йы 
[Online April 10, 2015] 

(a) 2 (b) 4 

(с) 4/2 (d 242 


For the curve y = 3 5110 cos0, x = ед sin 0,0 € 0 € m, the 
tangent is parallel to x-axis when Ө is: 


[Online April 11, 2014] 
3n 
@) + ® 5 
n T 
© 2 à) = 


If an equation of a tangent to the curve, 
y—cos(x+f),—-1 -1<x<ltn, isx+2y= kthen kis equal 


to: [Online April 25, 2013] 
(a) 1 (b) 2 

л т 
© @ 5 
The equation of the normal to the parabola, 
x2-8yatx-4is [Online May 19, 2012] 
(a) x+2y=0 (b) x+y=2 
(c) х-2у-0 (d) х+у=6 
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78. 


79. 


80. 


81. 


82. 
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4 
The equation of the tangent to the curve У = X * 7 ,that 
x 


is parallel to the x-axis, is [2010] 
(a) у=1 (b) y=2 
(c) y=3 (d) y=0 
Angle between the tangents to the curve y = x?-5x46 
at the points (2, 0) and (3, 0) is [2006] 
a) п b) = 
(a) 5 
т т 
с) = d - 
(с) : (d) А 
The normal to ће curve [2005] 


х= а (с0$0 + 0 sing), у=а (sing — Ө cos@) at any 
point 0 is such that 
(a) it passes through the origin 


(b) it makes an angle 2 + 0 with the x- axis 
(c) it passes through (22 a) 


(d) It isat a constant distance from the origin 


The normal to the curve x = a(14- cos0), y = a sinO at “Ө” 


always passes through the fixed point [2004] 
(a) (a,a) (b) (0, a) 
(c) (0,0) (d) (а,0) 


A function y= f(x) has a second order derivative 
f "(x)= 6(x -1).If its graph passes through the point 
(2,1) and at that point the tangent to the graph is y = 3x— 


5, then the function is [2004] 
(а) (х+1)2 (Ы) (x-1? 
(© Q0? (4) (x-D? 


Let m and M be respectively the minimum and maximum 


values of [Sep. 06, 2020 (1)] 
cos? x 1+sin? x sin 2x 
1+ cos? x sin? x sin 2x 
cos? x sin? x 1+sin 2х 


Then the ordered pair (m, M) is equal to : 
(a) (-3,3) (b) (-3,- 1) 
(c) (-4,-1) (d) (1,3) 
Let AD and BC betwo vertical poles at A and B respectively 
on a horizontal ground. IFAD = 8m, BC = 11 mand AB- 10 
m; then the distance (in meters) of a point M on AB from 
the point A such that MD? + MC? is minimum is 

[NA Sep. 06, 2020 (D] 


83. 


84. 


85. 


86. 


87. 


88. 


The set of all real values of à for which the function 
f(x) = (12 cos? x)(A+sinx), x € 533 ‚ has exactly 
one maxima and exactly minima, is: 

[Sep. 06, 2020 (ID] 


11 33 
(a) (ipe (b) (54) 
11 3 3 
(c) en (d) ЕЗЕТ 
If x = 1 is a critical point of the function 


f(x) = (3х2 +ax—2-a)e*, then:  [Sep. 05, 2020 (Ш) 


2 
(a x=land x= E are local minima of f. 
(b) x=1 and x= = are local maxima of f. 


(с) x=1isalocal maxima and x = — Ё isalocal minima of f. 


(d) х= 115 аюса minima and x = Е isalocal maxima of f. 


Thearea (in sq. units) ofthe largest rectangle ABCD whose 
vertices A and B lie on the x-axis and vertices C and D lie 
on the parabola, y ^ x? – 1 below the x-axis, 18: 

[Sep. 04, 2020 (ID)] 


2 1 
Tad 5) — 
(a) 3.8 (5) Эр 
4 4 
(c) 3 (d) 35 


Suppose f(x) is a polynomial of degree four, having critical 
points at —1, 0, 1. If T Z (x eR | f(x) = f(0)}, then the 
sum of squares of all the elements of Tis : 

[Sep. 03, 2020 (ID] 
(a) 4 (b) 6 
(c) 2 (d) 8 
Let f(x) be a polynomial of degree 3 such that f/(—1) = 10, 


fUl)= —6, f(x) has a critical point at x =—1 and f'(x) Ваза 


critical point at x — 1. Then f(x) has a local minima at 

x= : [NA Jan. 8, 2020 ID] 

Let f(x) be a polynomial of degree 5 such that x = +1 are its 

critical points. If— 4, then which one of the following is 

not true ? [Jan. 7, 2020 (ID)] 

(a) fis an odd function. 

(b) fl) - 4-1) =4. 

(с) x= 1 is a point of maxima and x = -1 is a point of 
minima of f. 

(d) x = 1 is a point of minima and x = -1 is a point of 
maxima off 


89. 


90. 


91. 


92. 


93. 


94. 


95. 
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и: 


If m is ће minimum value of k for which the function 


f(x) 2 xd kx - x? isincreasing in the interval [0,3] and M 
is the maximum value of fin [0,3] when k = m, then the 


ordered pair (m, M) is equal to : [April 12, 2019 (D] 
(а) (4342) (Б) (4343) 
(© (3,33) (à (53/6 


Let a,, à, à, .... bean A. P. with a, =2. Then the common 
difference of this A.P., which maximises the product a, a, 
ais: [April 10, 2019 dD] 
3 8 
(а) 2 0 = 
6 2 
© 5 (d) 5 


If S, and S, are respectively the sets of local minimum and 
local maximum points ofthe function, 
Дх) = 9x4 + 122 – 3602 + 25, x eR, then : 

[April 08, 2019 (D] 
(а) 5,= {-2);5,= (0,1) (b) S, - 2,05 S,- (1) 
(© $,7 {-2,1);8,= {0} (d) 8,-1-1558,-10,2) 
The height of a right circular cylinder ofmaximum volume 
inscribed in a sphere ofradius 3 is: [April 08, 2019 (II)] 


2 
а) J6 (b $43 
© 248 @ 5 


The maximum value of 3с050 + 5 ѕіп (o - z) for any real 


value of 0 is: [Jan. 12, 2019 (D] 


(а) 19 ь № 
© ла @ 457 


Let P(4, —4) and Q(9, 6) be two points on the parabola, 
y? = 4x and let this X be any point arc POQ of this 
parabola, where O is vertex ofthe parabola, such that 
thearea of APXQ is maximum. Then this minimum area 
(in sq. units) is: [Jan. 12, 2019 (1)| 


75 125 
a> NES 
ёз т 
© | (d 75 


Themaximum valueofthe function f(x) =3x3— 18x2 4-27 x —40 


on the set S = {xeR:x? +30 <11х} 15: 


[Jan. 11, 2019 (D] 
(a) -122 
(c) 122 


(b) -222 
(4) 222 


96. 


97. 


98. 


99. 


100. 


101. 


102. 


103. 


Let x, y be positive real numbers and m, n positive integers. 


m n 
The maximum value ofthe expression M d, AG 
(1 єр" 1! + у^") 
is: [Jan. 11, 2019 (II)] 
1 
1 e 
(a) ® 5 
1 d m+n 
© 5 (d = 


The maximum volume (in cu.m) ofthe right circular cone 
having slant height 3 m is: [Јар. 09, 2019 (1)| 


(a) бл (9 343« 
4 
© 47 (d 243m 
Let f(x) = x? p and g(x) = x ‚ xER-{-1,0,1}. 
х 

f(x) o. . 

If h(x)= E , then the local minimum value of h(x) is : 
: [2018] 

(a) -3 (6) -242 

(© 242 (d) 3 


Let M and m be respectively the absolute maximum and 
the absolute minimum values of ће function, 


f(x) = 2x8 — 9x? + 12x + 5 in the interval [0, 3]. Then 


M – т is equal to [Online April 16, 2018] 
(a) 1 (b) 5 
(c) 4 (d) 9 


Ifaright circularcone having maximum volume, is inscribed 
in a sphere of radius 3 cm, then the curved surface area 


(in ст?) of this cone is [Online April 15, 2018] 
(a) &/3л (b) 62x 
(c) 6 3n (d) 8V2n 


Twenty metres of wire is available for fencing offa flower- 
bed in the form ofa circular sector. Then the maximum area 


(in sq. m) ofthe flower-bed, 18: [2017] 
(a) 30 (b) 12.5 
(c) 10 (d) 25 


A wire of length 2 units is cut into two parts which are bent 
respectively to form a square of side = x units and a circle 
ofradius =r units. If the sum ofthe areas ofthe square and 


thecircle so formed is minimum, then: [2016] 
(a) x=2r (b) 2x=r 
(c) 2х=(л +4)r (d) 4-л)х-лг 


The minimum distance of a point on the curve y = x? — 4 


from the origin is : [Online April 9, 2016] 
A15 19 
шээс р 2123 

@ 5 © 45 


15 19 
ө: өс; 
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104. Let k and K be the minimum and the maximum values of 


105. 


106. 


107. 


108. 


109. 


110. 
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0.6 
x 
the function f(x) = nO in (0, 1] respectively, then 
Tx ы 


the ordered pair (К, К) is equal to : 

[Online April 11, 2015] 
(a) (291) (5) (2705, 205) 
(© (2:25,1) (d) (1,299) 
From the top of a 64 metres high tower, a stone is thrown 
upwards vertically with the velocity of 48 m/s. The 
greatest height (in metres) attained by the stone, 
assuming the value of the gravitational acceleration g — 


32m 52, 18: [Online April 11, 2015] 

(a) 128 (b) 88 

(c) 112 (d) 100 

Ifx ——1 апа х= 2 аге extreme points of 

f(x) = alog|x|- Bx? +x then [2014] 
а= 2 85-22 р) a=2 йг 

(8) ? 2 ( ) E 2 
a=-6 jt d) a=-6 цэв 

© 8--68-5 (à «--6B--7 

The minimum area ofa triangle formed by any tangent to 

2 2 


the ellipse mi + 81 =1 and the co-ordinate axes is: 
[Online April 12, 2014] 

(a) 12 (b) 18 

(c) 26 (d) 36 

The volume of the largest possible right circular cylinder 


that can be inscribed in a sphere of radius = „/3 is: 


[Online April 11, 2014] 
@ 35 0) 2487 
(c) 4x (d) 2x 


The cost of running a bus from A to B, is X С + 3 : 
y 
where v km/h is the average speed of the bus. When the 
bus travels at 30 km/h, the cost comes out to be Ў 75 while 
at 40 km/h, it isX 65. Then the most economical speed (in 


km/h) of the bus 18: [Online April 23, 2013] 
(a) 45 (b) 50 
(c) 60 (d) 40 
The maximum area of a right angled triangle with 
hypotenuse й is : [Online April 22, 2013] 
h? he 
а) —— b i 
(a) "NO (b) 5 
h2 h2 
(с) -= (d — 


42 4 


111. 


112. 


113. 


114. 


115. 


Let a, b € R be such that the function f given by 
ДО) = In |x |+ bx? + ax, x + О has extreme values at x 2 —1 
andx-2 

Statement-1 : f has local maximum at x =—1 and at x —2. 


1 -1 
Statement-2 : 4 — 2 and b= Eu [2012] 
(a) Statement-1 is false, Statement-2 is true. 
(b) Statement-1 is true, statement-2 is true; statement-2 is 


a correct explanation for Statement-1. 
(c) Statement-1 is true, statement-2 is true; statement-2 is 
not a correct explanation for Statement-1. 
(d) Statement-1 is true, statement-2 is false. 
A line is drawn through the point (1,2) to meet the 
coordinate axes at P and Q such that it forms a triangle 
ОРО, where O isthe origin. Ifthe area ofthe triangle ОРО 


is least, then the slope ofthe line PQ is : [2012] 
1 
8-1 (b) -4 
1 
© -2 ® -7 
Let f: (—о,оо) > (о, о) be defined by 
fo) x 1. [Online May 26, 2012] 


Statement 1: The function f has a local extremum at x = 0 

Statement 2: The function f is continuous and 

differentiable on (—, oo) and f’(0)=0 

(a) Statement 1 is true, Statement 2 is false. 

(b) Statement 1 is true, Statement 2 is true, Statement 2 is 
acorrect explanation for Statement 1. 

(c) Statement 1 is true, Statement 2 is true, Statement 2 is 
not the correct explanation for Statement 1. 

(d) Statement 1 is false, Statement 2 is true. 


Let f be a function defined by - [2011RS] 
tan x 
: ,xz0 
/(5) | х 
1, х-0 


Statement - 1 : x = 0 is point of minima off 

Statement -2: f’ (0) =0. 

(a) Statement-1 is true, statement-2 is true; statement-2 is 
a correct explanation for statement-1. 

(b) Statement-1 is true, statement-2 is true; statement-2 is 
NOT a correct explanation for statement-1. 

(c) Statement-1 is true, statement-2 is false. 

(d) Statement-1 is false, statement-2 is true. 


5n А 
For хє СЕЗ) define /(х) = [vesine de. Then f has 
0 


[2011] 
(a) local minimum at mand 27 
(b) local minimum алапа local maximum at 27 
(c) local maximum at т and local minimum at 27 
(d) local maximumat x and 2x 


116. 


117. 


118. 


119. 
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Let f : В — R be a continuous function defined by 


ЈО) = 


=_= [2010] 
е е 


1 
Statement -1 : /(с) = y for somec eR. 


Statement -2 : 0 <f (x) < d. ,forallx eR 
242 


(a) Statement-1 is true, Statement -2 is true ; Statement - 
2 is not a correct explanation for Statement -1. 

(b) Statement -1 is true, Statement -2 is false. 

(c) Statement-1 is false, Statement -2 is true . 

(d) Statement - 1 is true, Statement 2 is true ; Statement -2 
is a correct explanation for Statement -1. 

Letf: R — R be defined by 


4. _ | k-2x, if x<-l 
JO = 0553 if x > 
Iff has a local minimum at x =— 1 , then a possible value of 
kis [2010] 
0 b) -1 
(a) Bier 
(c) -1 (d) 1 


Given P(x) = x^-- ax? + bx? + сх + d such that x = 0 is the 
only real root of P' (x) = 0. IfP(-1) < P(1), then in the interval 
1-1, 1]: [2009] 
(a) P(-1)isnot minimum but P(1) is the maximum ofP 

(b) P(-1) is the minimum but P(1) is not ће maximum of P 
(c) Neither P(-1) is the minimum nor P(1) is the maximum 

ofP 

(d) P(-1)is the minimum and P(1) is the maximum ofP 

Suppose the cubic x? — px + q has three distinct real roots 
where p > 0 and q > 0. Then which one of the following 
holds? [2008] 


120. 


121. 


122. 


123. 


SRI 


(8) Thecubic has minima at ЇЕ and maxima at — 


(b) Thecubic has minima at — 2 and maxima at ,/— 


3 
(c) The cubic has minima at both Ї and 4e 


(d) The cubic has maxima at both fe and 4e 


x 


The function f(x) = 5 


== 


2 e 
+— Ваза local minimum at 
x 


(a) x=2 (6) х--2 
(c) x=0 (d x=1 
The real number x when added to its inverse gives the 
minimum value of the sum at x equal to 
(a) -2 (b) 2 

(c) 1 (d) -1 

If the function f(x) = 2х -9ax? +12a7x+1, where 
а> 0 , attains its maximum and minimum at p and q 


[2006] 


[2003] 


respectively such that p? = 9 , then a equals [2003] 
: b)3 

(а) 5 (b) 

(c) 1 (d) 2 

The maximum distance from origin of a point on the curve 

. . [at at 

х = а sin tb sin A ‚ у = а cos t — b cos p , both 

a, b>0Ois 

(а) a-b (b) a+b [2002] 


(о) fq? +b? (d) Va? -b 
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_ Hints & Solutions 


t) — f (t 
(c) Average speed = / (г) = 2) a 

274 
2at+b = alt +f) +b => 12 578 


(d) Let the side of cube be a. 


Сэт — © Vani d asp di 
dt dt dt 
— 120) И. 
dt dt 
d 4 3 
peg n Bas. а за0) | )-» 
dt dt 100 


(d) Since, function f(x) is continuous at x = 1, 3 


є/@ fq) 


>ae+be! =c ... (1) 
70) = 76°) 
9с = 9a + 6c с = За (ii) 
From (i) and (ii), 
Ь = ае(3 –е) (ш) 
ae’ be? -1«х«1 
Г) =| 2сх 1«x«3 


2ах+2с 3<x<4 
/'@ 2 a-b, f'Q) - 4c 
Given, f'(0)+ f'(2) =e 


a-b+4c=e -40У) 
From eqs. (1), (ii), (iii) and (iv), 


а -Зае+ае? 412a =e 
=> 13а -Зае+ае? =e 


шоог 
e? -3e413 
(d) Let the thickness of ice layer be = x cm 


а = 


4 
Total volume У = 3 n(10 + х)? 


dV 2 dx 
— = 4n(10 + x)* — i 
di ( ) di (i) 


Since, it is given that 
dV : 
"Dem / min ...(ii) 


From (i) and (ii), 50 = 4n(10 + x) 


d 
> 50=4n(10 +5) - [- thickness of ice x = 5] 


dx 1 à 
— =—cm/ min 
dt 18т 


(b) According to the question, 


dy 

4+ =-25 щу=1 

By Pythagoras theorem, x? + y? = 4 401) 
When y=1>x= /3 


Diff. equation (i) w. r. t. t, 


ds 25 
= Л cm/s 
(a) Given that ice melts at a rate of 50 cm?/min. 


х Five 50 
dt 


Vice = 2700 ry -уладр 


АЕ 5 TR E sano 
dt 3 dt dt 
Substitute r= 5, 
50=4n(225) 7. => 4-20 өн, 
ээл ЭН СО dum ee 
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i 9. 
(d) 
ee tan Ө = 1/2 
10m 3. 
| 5 m /min 
Given that water is poured into the tank at a constant 
rate of 5 m?/minute. 
5 ш =5m?/min 
dt 
Volume of the tank is, 
1 
V үлд 440) 
where г is radius and Л is height at any time. 
By the diagram, 
tan 0 = шэн т 
й 2 
dh 2dr 
> h=2r = ii 
24 (1) 
Differentiate eq. (i) w.r.t. ‘t’, we get 10. 
LP mrin Har? a 
dt 3 dt dt 
; dV .. : 
Putting A = 10, r= 5 and EON =5 in the above equation. 
5 Jom dh _, dh _ 1 Б. 
3 dt dt 5n 
4 3 
(c) Volume of sphere V = 47 40) 
ау 4 2 dr 
dt 3 d 
jane = 
n m, 
Ї _ dr 
йн dt 
Since, V = 2887, therefore from (1), we have 
4 288x3 11. 
288n = —x(r°) > 2—2 = p 
3 4 
—216-p 
—r-6 
-— ЖА 
ence, 17 36" 


єз — Е 


(a) A 


DO 
o B 


Let OA = x km, OB = y km, AB= R 
(AB)? = (OA)? + (OB)? - 2 (OA) (OB) cos 120° 


ВЭ = х2 +y —2 ху ( 3 = х? Ер? + ху ... (1) 
R at x = 6 km, and y = 8 km 
R= 46? +82 c 6x8 22437 
Differentiating equation (i) with respect to t 
dR dx dy 


2R— = 2 + 2 ( i | 
dt XH ur : 4 


= тү 820926330 (8x 30+6%20)] 


1 260 
2 — ——41040] = = 
dt 2x 2/37 437 


4 3 
(a) Volume of sphere V = 37 


N 2 mde Eus 
dt 3 dt 
ag з dr. 9 (d) 
dt dt Agr? 
Surface area of sphere = S = 4n? 
я 
dt dt 
dS 70 e 
ne (By using (1) 
Now, diameter = 14 cm, r = 
а. 10 
dt 
4 3 dV 2 dr : 
d У--тг ——-4mnr^. ...(1 
ш) 3 dt dt © 
dr 
$=4 > -8nr. 
dt 
r dr 1 
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dr 
Putting the value of КЛ in (1), we get 


53 =4nr? x ES =4r 
dt nr 


dV . ; 
=> F is proportional to r. 
t 


(c) Volume of spherical balloon = y = 23 
3 


Differentiate both the side, w.r.t 't' we get, 


a =4nr? (2) (i) 
dt dt 
After 49 min, 


Volume = (4500 — 49 x 72)n— (4500 — 3528)п = 972 пт? 
=> V=972 лт) 


972n= 213 
3 


=> D23x24323x3 = 36= (32)3 
=> r=9 


Given E =72n 
dt 
dV 
Putting e 72x andr-9, we get 
72п = anxoxof Z) 
dt 


= а (| 
ав 19 


(b) Let A = nr? be area of metalic circular plate of 
r — 50 cm. 


Also, given ф 


= Пит = —cm 
10 
EE 
dA уул easet 20 
dt dt 10 


Hence, area of plate increases in 10x cm?/hour. 
(c) Let W = nw 


dW . 
+w. ...(1) 
dt dt dt 


Given: w= —t+2 апал = 22 +3 


d d 
Y 22t-1 and i — 4t 
dt 


а 
-. Equation (1) 
=> — = (22 + 3) (2t — 1) + (P — t + 2) (40) 
Thus, M = (2+3) (2-1) + (2) (4) 


1-1 


=5 (1) +8 = 13 


15. 


16. 


17. 


(d) Let A bethe area, b be the breadth апа / be the length 
of the rectangle. 


dA аг ав 
i : 5 2 3 
суеп; Ш > dt > dt 
We know, A= 4x b 
A зүйл pe 37-25 
dt dt dt 


>-5=- 346+ 26. 
When b = 2, we have 


9 
5=-31+4=> (== =3т 
(b) Let A = nr. 
dA d 
бан 
dt dt 
d 
бл = 2n (30). — 
dt 
3 dr dr 1 
саса 


Thus, the rate at which the radius of the circular sheet 
increases is 0.1 


(d) 
uO ғ stn 

A ttm И 
u-0 Я 


As per question if point B moves s distance іп / time then 
point A moves (s + n) distance in time (t + m) after which 
both have same velocity v. 

Then using equation v = u + at we get 


va f(rem)- ч RE 40) 


2 =и? +2, as we get 


Ta 


Using equation v 


- 5 


y? 2 2f (sc n) -2f's (ii) 


1 
Also for point B using the eqn 5 = ut + PLE we get 


l2 
s-—f't 

2 y 
Substituting values of t and s from equations (1) and (ii) 
in the above relation, we get 


fn _! " fn? 
Por Su 


э(/-/)л=уй'т? 


18. 


19. 


20. 


21. 


22. 
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~ 


(c) Let the lizard catches the insect after time t then 


distance covered by lizard = 21cm + distance covered by 


insect 


эл? =4xt+21 


э „х2? =20хг+21 
>£ -20t-21=0 >t = 21sec 
(b) Given that 

Total radiusr=10+5=15 cm 


d 
59-50 om/min = ME) -50 
dt\3 


dt 
dr 
4nr? — = 
=> АЛІ dt 50 
dr _ 50 1 . 
БЭРТ 41(15)2 E 
| dy dy 9 
a) Given y? -18x 2 2y — =18 > = 
(a) y Цул PS 
dy 24 dy 
ATQ = = = 
Q dt dt dx 
9 
>—=2>у=-— 
y 2 


Putting in y? - ха 


үл 22 
-. Required point is 872 
(а) fQ)e Gx-T)x^^ 


2 
f(x) = 3x2? + Gx-Ty x 7 


= 15х-14 
Е 3x13 
+ - + 
0 14 
15 


For increasing function 


f'(x) > 0 then x e(—oo, o. (3. 5 


(d) Since, function f (x) is twice differentiable and 
continuous in x € [a, b]. Then, by LMVT for x є [a, c] 


ЛО 303. s dise tard) 


23. 


24. 


Again by LMVT for x є (с, b] 
f(b) - f (c) 2 f.p € (c,b) 
b-c 
vf'"(x)«0 => f'(x)is decreasing 
f(c) - f(a) , f (b) Уб) 
c 


-а b-c 


(а) > FB) 


f(c) - f(a) c-a 
f(b)-f(c)) b-c 
(d) f'(x) = x (x – cos" (пр) 


(ано) (ны) 


(C^ f (x) is increasing) 


Л 
z) and decreasing in 


Hence, f'(x) is increasing in (o 2 


E 
2 : 
(b) Given functions are, f (x) = e'- x and g (x) = x- x 


Г 69) = eb) L2 — x) 


Given f (g (x)) is increasing function. 

ге oy = e07- x (2x-1)-2x+1 

= 2x- 79 41-2x = (2х-1 6679-1120 
For (f(g (x)))' 20, 


(2х1) [629 -1] are either both positive or 


negative 
= уе ve t 
——————Ó—— 
0 1 1 
2 
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2 
x 
25. (c) TUI 2 
2 
(х) == 0) 
1-х 
re s 
Р(х) т? 


f(x) increases in x e (10, со) 
Also f(0) = 0 and 
lim f(x)=-l 


x>t0 
Set A= R - [-1, 0) 
And the graph of function f(x) is 


and f(x) is even function 


26. (c) f@=f@+f2-x) 


Now, differentiate w.r.t. x, 
f'e)-fQo9-f'Q-x 

For f (x) to be increasing f (х) > 0 

> fO-fQ-3»0 

=> f'e)>f'2-x) 

But f "(x) > 0 >f (x) is an increasing function 
Then, f (x) > £(2-x)» 0 

> x22-x 

= xc 


Hence, f(x) is increasing on (1, 2) and decreasing on (0, 1). 


27. (с) (х) =x? 3 (a—-2) x? + Зах +7, f(0) =7 


“a 
(0,7) | 

- 
О (0,0 x 


> (х) = 3х? - 6(а-2)х+3а 
'@а)=0 


28. 


29. 


30. 


> 1-2а+4+а=0 


=> а=5 
Then, f(x) = х?— 9x? + 15x +7 
Now, 
f(x)-14 
(х=)? 7 
x!-9x? +15х+7-14 
m (x-1? 
(x-1*(x-7) 
(x—1)? >x=7 
а х (d —x) 
Ie а +x? Р? (d х)? 


х (х-4) 
+ 
Jtt fb? +(x-dy’ 


axxo x(2x) 
, Lla? +x? 
per (a? +) 
услу 02020-0) 


| 24b? +(х—4)? 


(2 +(x-d)’) 


a° +x? =х? Ь?+(х-4) -(x-dy 


= (a? згу? (Ба) 


а? b? 


1 (а +x? ЇР И (г? + к-а)" 


> 0 


=> (х) > 0, 0хє А 


= (х) is increasing function. 


Hence, f(x) is increasing function. 
(a) /(х) =? —3х2 +5х+7 
For increasing 
/'(х) =з? —6х+5>0 
= xeR 
For decreasing 
f'(x)e3x^ —6х+5<0 
(c) (х) = ѕіп x + cost x 
f'(x) = 4sin? x cos x + 4cos? x (— sin x) 
= 4sin x cos x (sin? x — cos? x) 


= — 2sin 2x cos 2x = — sin 4x 
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и: 


f (x) is increasing when f'(x) > 0 
=> -sin4x»0 => sin4x«0 


35. 
> ХЕ ut 
4'2 


31. (b) Since f '(x) > 0 and g'(x) < 0, therefore 
f(x) is increasing function and g(x) is decreasing function. 
=> f(x + 1)>f(@) and g@ + 1)<g (х) 
> g [f(x + 1] « g [/ 09] and f [g (x + 1)] « f [g 69] 
Hence option (b) is correct. 
32. (d) f(x) 22? + 3x 44 
Го) = 62+3>0 УхєВ (ч x20) 
= f(x) is strictly increasing function 
= (х) = 0 has only one real root, so two roots аге not 
possible. 
33. (c) 1му=х.е* 
For increasing function, 
Yo > x[Q-x)e"*]»0 
dx 
vox20, у. (2-x)e™>0 


1 
=> (2-х) == #0 
е 


For 0<x <2, (2-х) <0 


1 ns : 
— <0, but it is not possible 37. 


Е 
Hence the statement-2 is false. 

34. (a) f(x) 7xlogx,/(1) = 0,/(2) = 4 
g(x) = 2 —x, g(1) = 1, g(2) = 0 
log 10 > log 4 => 1210 4 


f(x) =x log x, xe [1,2] 


G(x) = 2x, x e [1,2] 
m 


36. 


38. 


Thus statement -1 and 2 both are true and statement-2 is 
a correct explanation of statement 1. 


(c) f(x) - xe 19) x eR 


f (x)= et i +x- | 


1 
where A = [5-1 


Now, exponential function is always +уе and f'(x) will 


1 
be opposite to the sign of A which is —ve in ES 
. 1 
Hence, / (х) is +ve in EL 


1 
2. f(x) is increasing on ES 


(b) Given that f(x) = х + 5x + 1 

f'G)-2330*5»20, VxeR 
— f (x) is strictly increasing on R 
=> f(x) is one one 
-. Being a polynomial f (x) is continuous and increasing. 
оп R with lim f(x) =—% 

X—00 

and lim f(x)- оо 

X—»00 
`. Rangeof f = (-«, о) = R 
Hence f is onto also. So, / is one one and onto R. 
(b) Let f(x) = х7 + 14x°+ 16? + 30x —560 

Го) = 7+ 70x* + 482 +30>0, ух eR 440) 


=> fis ап increasing function on R 


Also lim /(х) = о and lim /(х)=—%® ...(ii) 
X—00 X—-—00 


From (1) and (ii) clear that the curve 

y =f (x) crosses x-axis only once. 

7. f (x) = 0 has exactly one real root. 

(d) Given that f (x) = tan"! (sin x + cos x) 


Differentiate w.r. to x 


1 
Го) = (сов x — sin x) 
1+ (sin x + cos x) 
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40. 


41. 
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Applications of Derivatives M-355 


й [ess eina) 


1+ (sin x + cos x? 


Va cos™.cosx—sin™ sin] 
4 4 


1+ (sin x+ cos х)? 


[+ т) 


1+ (sin x + cos х)? 


ғо) = 
Given that f (x) is increasing 


z. f! Œ) > 0 > cos (5+7) >о 


T 

———«Xt—«— 
2 4 2 

> Jee 
4 4 


(c) From option (c), f(x) = 3x? —2x+1 is increasing 


when f'(x)=6x-2 2 0 


=> xe[l/3,o) 


-. f (x) is incorrectly matched with EH 


(b) The given tangent to the curve is, 


y-xlog,x (x > 0) 
= Ф =1+log,x 
dx 
d 
> 2 =1+ log, с (slope) 
X=C 


dx |, 


*- The tangent is parallel to line joining (1, 0), (e, e) 


“1+log,c= 
e-l 


log, c = жо »log,c 
e-l e-1 


1 
>c=ee! 

(c) The given curve is, x*-e” +24/у+1 =3 
Differentiating w.r.t. x, we get 


42. 


43. 


44. 


(452 e x* - ye” += =0 


1+у 


d -4х?е? 
-(5)- 4х7е 
ах ( 1 


| у+1 


> (2) =-2 
dx 0) 


-. Equation of tangent; 
у-0= -2(х-1) = 2х+у= 2 


\ 


+е? di 


Only point (—2, 6) lies on the tangent. 


(0.50) 


The given curve у = (x — 1)(х — 2), intersects the x-axis at 
А(1, 0) and В(2, 0). 


e dy 2х-3; (2) --] and (2 -1 
ах dx) (хыл dx /(y23) 


Equation of tangent at A(1, 0), 


y--lx-12x-y-l 
Equation of tangent at B(2, 0), 


у-Цх-2)-эх-у-2 
Soa-landb-2 
a 1 
> == 
b 2 
(4) 
For (1, 2) of у? =4x>t=La=l 
Equation of normal to the parabola 


= 0).5. 


=> t+ y - 2а ^ a? 


— х+ у = 3 intersect x-axis at (3, 0) 


dy 

x х 

=e >— =e 

Р dx 

Equation of tangent to the curve 

>y-e -е(х-с) 

-~ Tangent to the curve and normal to the parabola 
intersect at same point. 


70-е =&B3-c)>c=4. 


(91) 


6 113 4. 
у= У kcos —cos kx — — sin kx 
= 5 5 


Let p d si ЯВ. 
ет cos = an sin 5 


www.jeebooks.in 


ШЇ“ 


6 
лу = > k cos ! (cosa cos kx — sin asin kx} 
k=l 


6 
= RM Ёсов | (cos(kx + a)) 
k=l 


6 6 
=} ka) = Y x ak) 
К=1 k-l 


Psy) ы 
dx k=1 6 | 


45. (4.0)P=(x,,y,) 
2уу'—6х+у'=0 


r бх 
= da 17777 


3 
2 ?1|_ 182 
m бх 


[Ву point slope form, y — y, = m(x — x,)] 


=> 9-6y,=1+2y, 
> ус! 
х==2 
+12 
Slope of tangent (m) = 3) =# 4 
[т] = 4 


46. (d) Given equation of curve is 
xX + 2ху—3Зу*= 0 
=> 2х + 2у + 2ху' – буу = 0 
=> х+у+ ху -3уу = 0 
=> у(х - 3у)=-(х+ у) 


Br. amy 
> dx 3y-x 
Der eu 
Slope of normal = dy pens 
-6 


Normal at point (2, 2) = -1 


2427 
Equation of normal to curve = y – 2 = – 1 (x — 2) 
> х+у=4 

`. Perpendicular distance from origin 


0-0-4 
= = 2/2 
m 
: X 
47 (a) Given curve is, У No 
Ф. Q2-3)-xQx)  -x2-3 
dx (х2 Ш зу? (x2 3) 


a? -3 2 4 
(ap) (@2-3 6 3 
3 (02-3) = (02-3 = о2= 9 


dy 
dx 


x 2 
р a^ –3 6 
And, dos p p 


1 
>a=13,p= 25 
These values of о. and В satisfies |6 + 2В|= 19 
48. (4) у=х +ах-Ь 
Since, the point (1, —5) lies on the curve. 
э1-а-р--5 


—a-b--6 40) 
dy эд? +a 
X 


28) 
dx at х=1 E. 


Since, required line is perpendicular to y = x — 4, then 
slope of tangent at the point P (1, —5) = —1 
З+а=-1 
а--4 
0-2 
the equation of the curve is y = х? – 4х – 2 
(2, —2) lies on the curve 
49. (d) y= f(x) =x?—x?- 2x 


dy 32 эх-2 
dx 


1) =1-1-2=-2, 61) =-1-1+2=0 
Since the tangent to the curve is parallel to the line 
segment joining the points (1, —2) (-1, 0) 

Since their slopes are equal 


-2-0 Q4 


—x-2l— 


3 


=> 3x7 -2x-2= 


: -1 
Hence, the required set 5 = 3 


50. (c) Equation of tangent to circle at point (43,1) is 


УЗх+у=4 


P(43,1) 
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51. 


52. 
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inates of the point 4 -(+ o) 
coordinates of the point B’ 


1 1 4 2 
= —xOAxPM =~—x—=xl=—= i 
Area 2 2 „В Л Sq. units 


(c) Given, the equation of parabola is, 
х2-12-у 


(t, 12-2) 


Area of the rectangle = (20) (12 — Р) 


A = 24t — 2P 
E = 24—67 
dt i 


dA 
Put -0-»224-68-0 
dt 
> і= +2 
= + ps 
-2 +2 


At t = 2, area is maximum = 24(2) — 2(2)° 
= 48 — 16 = 32 sq. units 
(b) “г Tangent to the given curve is parallel to line 2y = 4x + 1 
-. Slope of tangent (т) = 2 
Then, the equation of tangent will be of the form 
у=2х+с ... (1) 
Line (i) and curve y = x? — 5x + 5 has only one point 
of intersection. 
2х+с=х?—5х+5 
x!'- 7х + (5-с) = 0 
Ю = 49 – 4(5 – с) = 0 
29 
=> CS А 


: 29 
Hence, the equation of tangent: y = 2x E 


53. 


54. 


1 
Here the curve is parabola with 4 = Fu 


2 
t t 
Let P(at?, 2at) or ңа.) be a point on the curve. 


Now, у? =x 
dy , dy 1 
=” dx dx 2 x 


1 13 . 
>= там ...(1) 


3 
For minimum РО, (i) passes through o(5. o) 


3.4 4 


t+—+—=0>~-4r+ P=0 
2 2 4 
> 4(8-4)-0-»ы1--2,0,2 
t>0>1t=0,2 
3 
Ift=0, PO, 0) > 4Р= 
ит=2, Ра, 1) sap 


3 
Shortest distance (s. o) and y= Vx is E 
(b) The equation of curve y= хе 


> шан e xe? 2x 
dx 
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Since (1, e) lies оп the curve у = хе“, then equation of 56. (b) Since, the equation of curves are 


= 10-х? ...(1 
tangent at (1, e) is 4 0) 
: y72-cx..(ii) 
aom (e (1+2x°)] (x-1) | | " 
ха Adding eqn (1) and (ii), we get 
жал. 2у-12-»у-6 


3ex — y = 2e . 
Then, from eqn (1) 


x-iza 


So, equation of tangent to the curve passes through the 


4 
point (5. 2e) Differentiate equation (i) with respect to x 
55. (0 fo)ey-x? 7 dy (2) (8) 
di 3 dx --2Х-» dx (2,6) =—4 and dx (-2,6) =4 
> — > —\х>0 
dx 2 Differentiate equation (ii) with respect to x 
= Дх) is increasing function V x > 0 
(чем [а 
dx = Lx => dx (2,6) =4 and dx (2.9 --4 
C4-4 | 9 
(0, 7) T At (2, 6) tan 0 = 1+ (-4) x (4) 715 
(4) - (-4) 8 8 
= - = —— > {ап 0 = 
At (2, 6), 10-1, (дү ду 15 юне. 
8 
»-х ЫГ к= 
tan Ө| 15 
Let P РЕ Ва 7) 57. (с) Let curve intersect each other at point P(x , y,) 
тт = Mp = x 
3/2 ! 
Xx 33 
=> 1» =-1 
x- 
2 
2 
x 
= Е | 1 2 2 
= 37555 х + by?= 16 
э 342-25-15 3x2 455-120 Since, point of intersection is on both the curves, then 
2. : 
> Зх? 43x, = -1=0 yi =бх| n 
> 3x(x *1)-1( 4 1)-0 and 9x? + by? =16 (ii) 
1 Now, find the slope of tangent to both the curves at the 
> x53 Ce x, > 0) point of intersection P(x,, y,) 
For slope of curves: 
a P Dy ES Curve (i): 
3' x5 
(8) 3 
dx РЕ y 
1 1 1]7 : 1 
qut ау т yp 
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Applications of Derivatives M-359 


58. 


59. 


Curve (ii): 


(&) i Ox, 
d c oa 
ап dx (хү,у) Бу 


Since, both the curves intersect each other at right angle 
then, 


2 
mm, = -1 _ 1 >b=274 
Бу yi 
: ЭН 1 9 
-. from equation (i), b 2 27x - =. 


(c) Let P(2t, t) be any point on the parabola. 

Centre of the given circle C = (- g, — f ) = (-3, 0) 

For PC to be minimum, it must be the normal to the 
parabola at P. 


2 
Slope of line PC — 3. 5-0 
х-х 2+3 


Also, slope of tangent to parabola at P = 2 = 


Ix =t 
dx 


a 

2 
-1 

-. Slope of normal = - 


2-0 -1 

2+3 t 
> P+2t+3=0 
=> ((-1)(2-1-3)-0 
-. Real roots of above equation is 

--1 

Coordinate of P = (21, t?) = (- 2, 1) 
Slope of tangent to parabola at P= t=- 1 
Therefore, equation of tangent is: 
(7-1)-11)(54:2) 
> х+у+1=0 
(d) Equation of hyperbola is : 
4у? = х? +1 


Now, tangent to the curve at point (хү, уу) is given by 


4x2y, S -эх 


dy 2x хо 


dx 8y 4у 


60. 


Equation of tangent at (Хү, y) is 


у=тх+с 


PERI 
Зу, 
4y -x) 1 
=>C=— L= 
4y, 4у, 


Xx 


Therefore, y = —— x + хи 
4у 4у, 


which intersects x axis at А | 


4у, 


Let midpoint of AB is (Л, Ё) 


"E 1 
16k? 4k? 


_ 164? 
ENTE 
=> h? = 4k? + 16 А2 k. 
So, required equation is 
x? — 4y? — 16 x2 y2 = 0 
(b) Since, x? + 3.2 = 9 


>1 +16К° 


Slope of normal is Е: 
dy 


£ 2 


x 


= 4у 


—1 
—,0 
м 


У=х,х+1 


| and y axis at 
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- а) _ 3V3sin® _ өм So, Р(х, у) = (=, Ba) 40) 
т = COP 


dy Jsi 7. 3cos0 Я 4 
ОИ “2 (Xo, Yo) lies on hyperbola, therefore 
| &) A(x9)? – 90)? = 36 (0) 
81-05 "M —9x 4 
dy (-3sin0,/3 совӨ) From equation (1): xy = 13 and yy = E 
Js From equation (ii), we get 
2 2 
23 ЦЭР aaa, 9х= — 4у= = 169 | | А А 
— 3 ѕіп Ө Hence, locus of point Р is : 9х — 4y^ = 169 
As, В 15 the anagle between the normals to the given ellipse Е х+6 
їе 62. (с) Wehavey- (x—2)(x —3) 
t _ | mp = m, At y-axis, x = 0 > у= 1 
an В = 1+тт» On differentiating, we get 
dy _ (x? —5x +6) (1)—(х +6) (2x -5) 
43 tan 0 + V3 cot 0 Ш V3 tan 0 + В cot 0 dx (x? -5x +6)" 
1—3 tan 0 cot 0 1-3 


У _ : 
= 1 at point (0, 1) 


-. Slope of normal = - 1 
Now equation of normal is y - 1 = -1 (x – 0) 


So, tanB = 5 san 0+ cot 0) 


Ї (43 sin@ , cos @ => y-l=-x 
= cotB 2 | с0$0 sinO xty=1 
1 1 
> ыг v3 ! 2 (83) satisfy it. 
cotB 2 |sinOcosO 
2. . Ї 
Р 1 - ЯН 3 2 cot В _ 4. 63. (c) Eccentricity of ellipse = 3 
cotB 51020 sn20 3 1 
а 
61. (c) Given, 4x? - 9? = 36 Newest dote diee dod 
After differentiating w.r.t. x, we get 
Ї 
42х-92у 9. =0 We have b^ = а? (1 – е?) =a? ЦЭ 
dx 
= Slope of tangent = 27-25 EU 
ах 9y 4 
So, slope of normal — -9y 2. Equation of ellipse is 
4x 2 2 
Now, equation of normal at point (xo, Ур) is given by LE AED 
4 3 
_ D» : га 
У-У= "m (x — xo) Now differentiating, we get 
0 
As normal intersects X axis at 4, Then 5 Ic ху'=0 >y =- L 
У 
A2 |1250 and g= | 0, 2o 
о 4 е = 
(13/2) 1*3 2 


As OABP is a parallelogram 


20 13y, NA Slope of normal = 2 
-. midpoint of OB = | А ЕВ = Midpoint of AP 
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Applications of Derivatives M-361 
3 65. (d) ху/-2х-4-4у 
-. Equation of normal at 18 Differentiate w.r.t. 'х' 
d 
3 2xy? + 2y x d 4-7 х 
у- 5 726-1) 22y-3-4x-4 * 
: d oy x34) - 22x. y? 
4Х-2у-1 do У 
64. (© v, у Ф| 2-2х2х4 -14 7 
dxh > 2(-2)x4+4 -12 6 
B Equation of tangent is 
7 
p (у+2)= c(x-2) ог 7x—6y = 26 
Ф H `. (2, —7) does not passes through the required tangent. 
1+ 1+sinx x | 
66. (d) /(х) = tan” [us 
X 1—sinx 
A 
Let y = f (x) bea curve 
slope of tangent = f' (x) шэн 
Equation of tangent (У — у) =f’ (x) (X - x) 
Put Y=0 
y -1 
=> Х= |х =t 
| 55 " 
Put X=0 л x dy 1 
> у H 
> Y zy-xf'(x) 4 2 dx 2 
-1 
Slope of normal = 774 = - 
А= |х У ,0 (2) 
f'(x) 
and В = (0, y - x f' (х)) | E £x 
AP:PB-1:3 Equation of normal at sa pm 
этэ = ЗЕЕ 
4 f (x) 4 12 6 
4n _ 2 2n 
z- 3Y dy _ -3y 712 6 
f'(x) dx x 
у-—=-2х+— 
Чу _ -3 dx C 3 
y x Ус xi у=-2х+ E 
#(а)=1 >C=1 2 
1 1 This equation is satisfied only by the point (o. 21 
y=— is required curve and 21) passing 3 
x? 8 
dy 1 x4 2 
1 87548) dx 244х-3 
through У= 73 => 4-3=9 


X 


> x-3 


68. 


69. 


70. 
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и ЕЕ 


So, y=4 
Equation of normal at P (3, 4) is 


16,2у-8--3х-9 
3x + 2у- 17-0 
This line is satisfied by the point (1, 7) 
(d) P (AP + 3,82 — 1) 
dy/dt ау 


ие в 3t (slope of tangent at P) 


Let О = (42 + 3,82? — 1) 
slope of PQ = 3t 


8 -813 
AP d 
=> В-324+243=0 
(t—A). (P+ 0. 222) 20 
(t—A)?. (t+ 2A) = 0 
HERODA: 
(or) 2 
Q[? 4 3, P — 1]. 
(b) Given curve is 
x? + 2xy - 3y? = 0 
Differentiatew.r.t. x 
dy 


dy 
--42у-бу---0 
dx y Ух 


ЫЕ 
dx /(1,1) 


Equation of normal at (1, 1) is 
у-2-х 

Solving eqs. (1) and (ii), we get 
х-1,3 

Point of intersection (1, 1), (3, —1) 


Normal cuts the curve again in 4th quadrant. 


= 31 


2х+2х 


(b) Given curve is sin y = x sin (= + y) 


Diff with respect to x, we get 


dy sin( | хо (т | 
суз здеу: 3 7) ах 


sin( E+ ) 

Фу 3 y 
cosy -xcos| —+y 

d 43 : 

y 

— at (0,0)= = 

dc BOOS 


2 
= Equation of normal is y - 0 = B (x — 0) 


=>2x + 43 y=0 


71. 


72. 


E 


(ii) 


(d х2-у+6=0 


m. 
-2- 


ma. 


2x a 


0 = 2х 


D) 
dx 


=4 
(x,y)=(2,10) 
equation of tangent 
y— 10-7 4(x – 2) 
4x-y+z=0 
tangent passes through (a, p) 
40- В +2= 0 В = 40 + 2 40) 
and 2x + 2yy'+ 8 – 2у'= 0 


2х+8 20+8 
2-2у 2-28 
from (1) and (ii) 


, 


(ii) 


(a) Given that 
x=2cost+ 2tsint 


dx : : 
во, 7 2sint + 2[tcost sin t] 
t 


By =2cost 2| tsint 4 cost] 
dt 


BY drin 
dx 
dy _ 2tsint 


dx 2tcost 


dy 
dx 
(8) -1 

dx ї=л/4 
so the slope of the normal is — 1 


= (апї 


Я 
Att = л /4х 27 and 


y-42-n/242 


the equation of normal is 


[y-(2 7/242) ]- f(x -(N2 +2/2V2))| 


y-V2+5 xt V2 +n/2V2 


Z^ 


x+y 224 , so the distance from the origin is 2 
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Applications of Derivatives M-363 


(c) Given, у = 3 sin 0.cos Ө 


d 

E = Эт O(—sin Ө) + cosO(cos0)] 

dy _ [D аас. | 
= 3[соѕ 0 —sin^ 0] = 3 cos 20 (0) 

40 

and x = e? sin 0 

dx 4 : 0 

do ° cos 0 + sin Oe 

CR А 

96 ^ e' (sin cos 0) ... (ii) 


Dividing (i) by (i) 
dy 3cos20 3(cos? 0 — sin? Ө) 
dx е(ѕіпӨ+соѕ50) | eÜ(sin0--cos0) 
dy 3( cos0--sin Ө (cos0 —sin0) 
dx _ e? (520-5650) 


dy 3(cos0 —sin Ө) 
dx — e 


d 
Given tangent is parallel to x-axis then Е = 0 
x 


Е 3(cos Ө – sin Ө) 
= шиг о 
or cos 0 — sin 0 = 0 > cos 0 = sin 0 


tan л n 
=> tan Ө = 1 > tan Ө = —0-— 
4 4 
(d) Let y cos (x + y) 
dy | ( 2 | 
=> — --sin (x4 1+ mil 
Еэ цар pes (i) 
Now, given equation of tangent is 
xt2y-k 
Slope - — 
= 510ре= > 
So, dy E E put this value in (1), we get 
dx 2 
-1 1 
— = —sin (x4 1 
2 un ( 2) 
> sin (xx+y)=1 
x4 2 ШЕР. 
сн аж 


Now, 2-5 = cos (x + y) 


75. 


76. 


TT. 


78. 


> x= and y=0 


т 
Thusx+2y=k = 275 


(d) х2 = 8y (i) 
When, x = 4, then y = 2 


dy 2x х 2 41 
x-4 


Now 5 
dx 8 4 ах 


Slope of normal = 


Euqation of normal at x = 4 is 
у-2 = -– 1 (х - 4) 
у=-х+4+2 x+6 
>x+y=6 
(c) Since the tangent is parallel to x-axis, 


Vosi 
dx bi 


370 >x=2 >y=3 
Equation of the tangent is y - 3 = 0 (x - 2) 
> y=3 


(b) @ 225-5 : 


. т = (2х—5)(2,0) --1 ? 
X 


m, = (2x —5)(з,о) -1 — mm, = -1 
i.e. the tangents are perpendicular to each other. 
(d) Given x= a(cos@ + Өѕіп 0) 


> & = a(-sin0+sin0+0cos0) 
dx 
=> ao xe (i) 


y = а(ѕіпӨ — 0cos0) 


dy = a|cos0 – cos0 + 0sin 0] 
ад 
=> 48 хайхад тий (ii) 


From equations (1) and (ii) we get 
d 
- —tan 0 = Slope of normal = — cot 9 
x 
Equation of normal at 'Ө' is 
y — a (sin 0 — 0 cos 0) = — cot Ө (x — a (cos Ө + Ө sin 0)) 


=> ysing —asin20 +a coso sing 


—-xc080 +acos? 0 + ат Ө cos 0 

=> xcos0 +узшб =a 

Clearly this is an equation of straight line which is at a 
constant distance ‘a’ from origin. 
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м З64 шш 


79. (d) Since, х= а (1 + cos 0) зл 
M (= 2412-1 


So, (m, M)  (-3, - 1) 


4 
> C. = _аѕіпӨ and y-asinO 
49 


dy 
Бо хи 82. (5) 
C 
2: 8 = – сої. / 
dx 
-. The slope of the normal at Ө = tan Ө 
.. The equation of the normal at Ө is 8 11 


y—asin Ө = tanO(x—a – асоѕ0) х 
А—х— М В 


=> y cos 0— a sin Ө cos Ө =x sin0 — a sinO — a sinO со$Ө 4-10-х-» 
=> xsinO — ycos0 = asinO LetAM=xm 


= di Li 2. (мру + (MC)? = 64+ x3 +1214 (10-х)? = f(x) 


which always passes through (a, 0) ай 
say 


80. (b) /''(x)26(x—1) Inegrating, we get 
f'(x)22x-2(10—x)20 
/'(х) = 3x? -6x c 
Slope at (2, 1) = f'(2)=c=3 
[.: slope of tangent at (2,1) is 3] 


л. f(x) = 3x? -6x 43 = 3(x -1Y? 


>4x=20>x=5 
f(x) = 2—2(—1) > 0 


2. f (x) is minimum at x = 5 m. 


83. (d) /(x)-(1-cos? x)(A + зїп x) = sin? x(A + віп x) 
Inegrating again, we get f(x) = (x1)? +D 2 3 | 
= Asi i E 
The curve passes through (2, 1) SE equ 
=> f (x) = sin xcos x[2A +3sin x] = 0 


1= (2-1) +D>D=0 


2 f(x) = (х= 1) 
81. (b) C, C «C, 


=> sinx- 0 and sinx 2 э х= о (let) 


К So, f (x) will change its sign at x = 0, a because there is 
2 l«esi^x  sin2x 


Let f(x) = |2 sin? x sin2x exactly one maxima and one minima in EX z) 
1 six l+sin2x | | 
R > R -2R,; R, > R, – 2R, =< 
боба m 
0 cos0 -(2+sin2x) > 2 
-10 -sin?x -(2-sin2x)|- -2-2sin2x OR 
| sin?x — 1+sin2x popu mm 
Q 0 T 
f (x) = —2c0s 2x =0 m T 
4 2 2 
cos2x 2-0 х 2 5 Д . 2X 
4 4 Now, sinx = NS 
f (x) = 4sin2x 2), 3 
= -1< «1 < ),< {0} 
T = 3 2 2 
So, f" —|=4>0 (minima) 
4 ~ If A202 f(x) = sin? x (from (i)) 
uk (2) ——2—1——3 Which is monotonic, then no maxima/minima 
3 3 
3л So, X 4-4. а — {0} 
f (28 =4<0 (maxima) 
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Applications of Derivatives M-365 


84. (d) The given function 
f(x) = (3х? «ax -2-a)e* 


f G9) = (6x - а)е* +(x" + ax - 2 - a)e* 


f Go) = Bx? + (a + 6)x -2]e* 
++ x = l is critical point : 


- f020 


= (3+а+6-2)-е=0 87. 


>a=-7 (--е>0) 
nf) = Bx? -х- 2)е* 
= (3x+2)(x-De* 


+,- + 


-2/3 1 


n x=-> 


3 


and x = 1 is point of local minima. 


is point of local maxima. 


85. (d) Areaofrectangle ABCD 
A=2x-(x? -1) = 228 -2x 
ын -6x?-2 
dx 
For maximum area a === 
dx 3 
88. 
-. Maximum area | 2 2 | t 
343 V3) 345 
86. (a) -~ The critical points are —1, 0, 1 
ло) = К-х(х+1)(х —1) = k(x? х) 
(x* x 
-k +C 
f) | 1 ) 


> /7(0)-С 


Лоо) = 70) 


ETC в 

4 
>x (x -2)=0 
>x=0, «2 —\/2 
=Т= (0, J2, - 2} 
(3) Let f(x) = aX? + bx? + ext d 
f-1) = 10 and fl) =— 6 
-a*b-c*d-10 0) 
(0) 


Solving equations (1) and (ii), we get 


atbtctd--6 


T Ёс 
4 4 
вс 
4 4 
> fx) = а(х? – 3х? – 9х) + d 
3 


Год 2х-3)=0 
> x=3,-1 
+ Кал 
-1 3 
Local minima exist at x = 3 


(d) Дх) = ах + Вх" + c 


5 4 3 
26 | ах +сх E 


x0 x 


2+c=4 с=2 
f'Q) = 5ах + Ab? + бх? 
= х?(5ах? + 4bx + 6) 
Since, х = + 1 are the critical points, 
f (1-20 => 5а-45-6-0 ...(1) 
f'-D=0 => 5а-45-6-0 (1) 
From eqns. (i) and (ii), 


b=0and а=-© 
—Uan 5 


(х) = $, 2x) 


Го) 6x4 + 6x? = 6x? (X? + 1) 
= — 6x? (x + 1) (x- 1) 
=, + = 
-1 1 
f(x) has minima at x = — 1 and maxima at x = 1 


89. 


90. 


91. 


92. 
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ЕЁ 


(b) Given function f(x) = јд 2 = Vid — x4 


Differentiating w. r. t. x, 


[^ f €) is increasing in [0, 3]] 
=>3k—4x 20> 3k>4x 
i.e., 3k 2 Ax for x e [0, 3] 
-k24ie,m-4 


Putting k = 4 in the function, f(x) = x JAy — x2 


For max. value, f ‘ (x) = 0 


2 3 
ig 1227-47 292.23 


244x -x 
У=З. ie, M- 345 
(b аг-а-54-2 
Here, a is first term of A.P and d is common difference 


Let A= a,a,a,— a (a + За) (a + 4d) 
=a (2 - 2d) (2 - d) 
А = (2 — 5d) (4 — 6d + 2d?) 
dA 
ЕНЖ 24) 
By д 
(2 — 5d) (- 6 + Ad) + (4 — 6d + 24?) (C 5) = 0 
82 
-15Ф-344-16-0-»4--, 
53 
Е 2-8 ФА co 
or 55742 
8 
d=— 
Hence 5 


(с) f(x) = 9х4 + 120 — 362 + 25 
f (x) = З6[х? + x? — 2х] = 36x (x - 1) (x + 2) 


цэ 
529 0 1 


Here at —2 & 1, f (х) changes from negative value to 


positive value. 

=> —2 & 1 are local minimum points. At 0, f'(x) changes 
from positive value to negative value. 

=> 0 is the local maximum point. 

Hence, S, = {-2, 1} and S, = {0} 

(c) Let radius of base and height of cylinder be r and h 
respectively. 


93. 


2 
2,h | 
ЛР +—=9 а 
1 (1) 


Now, volume of cylinder, V = лей 
Substitute the value of r? from equation (i), 


h2 
= mh| 9- — = onh 273 
V | Lar T à 


Differentiating w.r.t. Л, 


2 
E 3 «0 
dh һ=\Л2 


Volume is maximum when р = 24/3 


(a) Let, the functions is, 


ДӨ) = 3соз@+ 5зїпӨ-соз © - Ssin 7 cos6 
32 Ї 
= 3cos эх 13 80-55 


- СӘЕТ 
2 2 


1 543 


= —cos0 + ——sin Ө 
2 


1 25 76 
max /(0) [Bs = 765 
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Applications of Derivatives M-367 


97. (d 
94. (b) ч 


2--12-12-9 ....( 1) 
Volume of cone 
12 " 
V= -mrh (ii) 
3 
From (i) and (ii), 


Parametric equations of the parabola y? = 4x are, 


1 2 
х= Рапду= 21. == дк, yh 


2 1 1 
HE wed ү=їт(ол-ту— © =1х(9—3л2) 
—|4 —4 1 3 dh 3 
Area АРХО-2 : - 
9 6 1 For maxima/minima, 
dV 1 2 
--58 ——= -n(9-3h^)-20 
52 + 51+ 30 di 03 ) 
--5(Ё-1-06) 
—h- x3 —h- 3 C^ A» 0) 
1Y 25 А 
А Noe = 
OW; di 3 
: 1 2 
For maximum area t= = dV 
2 Неге 2 <0 
Ao: 
! 4(25), 125 и 
НИИ 4) 4 Then, h = 43 is point of maxima 
95. (c) Consider the function, Hence, the required maximum volume is, 
f(x) = 3x(x — 3)? — 40 1 
= -n(9-33 =243л 
NowS = {x є : x + 30 < 11x} 4 3 ) 
So х?-11х+30<0 => xæ [5,6] > 1 
x + 
2. f(x) will have maximum value for x = 6 9 Here. h(x) = ee ИО. 2 2 
The maximum value of function is, Ба лэл шоо Е ИЕ 
Кб) 23x6x3x3-—40- 122. х х 
xny" = 1 When x-—«0 
96. (c) A= (1+х2" (1+ 2") (x " ex" yy" 4 y") 
1 
ху" 1 КУ So Xx-— «-2472 
EE M > (x xy Spee? x == 


In ће same way, y” + y" 2 2 


Then, (" + x) ("+ y) 24 Hence, —2,/2 will be local maximum value of h(x). 


1 a! When —S" 
X 


> m —т —п пу 
(хх "Xy" +y") 4 
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к ~ 


1 2 2 2 2 
— >24 eo № = 2.27, lór _ 877 16” 


2 2 
Hence, 242 will be local minimum value of h(x). ESSI We 


99. (a) Here, f(x) = 2х3 — 9х2 + 12x + 5 ? ? 
=> f'()-6?-18x-12-20 m 
For maxima or minima put f'(x) = 0 >b= 2 г 2242 ст 
> 2 —3х+2=0 3 
> х= 10гх= 2 Therefore curved surface area = nbl 
Now, f"(x) = 12x — 18 
> /(1)-120)-18--6-0 =лЬ л? +r? -x24244? +8 -2843xncm? 


Hence, f(x) has maxima at x = 1 
- maximum value= M=f(1)=2-9+12+5=10, 101. (d) We have 


And, fD) = 12(2) -18-6 »0. Total length —-r-tr-tr0-20 
Hence, f (x) has minima at x = 2. => 2r+r@=20 
-. minimum value = m = f (2) 20-2 
= 2(8) — 9(4) + 12(2)+5=9 aja —® == 0) 
7 М-т= 10-9 =1 E 
100. (a) Sphere of radius r= 3 cm 0 2 
Let b, h be base radius and height of cone respectively. А = Area = а" nr 
So, volume of cone = E nb?h 12, 12 2) D 
2 = —г°б=—г 
2 2 r ї r 
А = 10г—г? 
For Ato be maximum 
ЧА 0 > 10-2r=0 
p dr Өт 
Hh € C —r-5 
C ёл 
= =-2<0 
dr 
In right angled A ABC by Pythagoras theorem г. Forr=5 Ais maximum 
(A — 2 +b2=r2 -0) From (1) 
=> 62 = 2 (р – 0) = 2 – (02 – 2а + 12) = 2а – "e ас a 
5 5 
1 1 
-. Volume (v) == лл | 2hr- h? |==] 212" — h? 2 
0973 | | l ] А = Vn) =25 sq.m 
102. 4x + 2nr = 2 = 
ду La 3h? ]=0=h (4r -34)=0 (a) 4х + 2nr 2x +r =l 
dh 3 S= x2 + nr? 
2 
2 1-71 2 
22 д s- (Ez +лг 
d? 3 
dS ]-nr 1-7 
4r dv | 4r 1 d Y | F2nr 
Ath= ; =—|4r x6 |= — |4” -8r| <0 
3° dh? 3 | 3 | zl ] ы шал 
4 4 -n mr 1 
= maximum volume осш at h = == = *x3=4 cm = 2 2 r2nm-0 >r ДЕЙ 
As from (1), 2 
(h-r} +b = р2 ат хыг 
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Applications of Derivatives M-369 
106. (a) Let f(x) = a log | x | + Bx? + x 
- 2 2 2 
103. (8) D= Va" (a =4) Differentiate both side, 
Г? = o? c a^ + 16 - 80? = o — 702+ 16 " 
an? /'(х) =—+ 2Bx +1 
Р 3 х 
-407-140-0 : : 
da Since x = —1 and x = 2 are extreme points therefore 
20(202 - 7) 20 f'(x) = 0 at these points. 
к Putx =—l andx=2 in f'(x), we get 
2 а 28 +1=0=а+2В =1 0) 
a П 1 2% 
: +48 +1=0 = а 8p 2 ...(ii) 
[9] 
On solving (1) and (ii), we get 
(a, a — 4) 6p--32p--- 
-2 
2_ 49 АЎ VIE n УРТ 15 a 
4 2 4 4 
p- №5 
2 
3 
104. [0, 1] 


105. 


(a) Let f(x) = = and x 
"- 


14 


3 2 3 2 
(1-x5)3 (14x) 5-$@+х)5(х 5) 
Р(х) = 3 
(1+ х5)2 
Г 3 32 
= ы (1+ х)5х 5 
L 
гоз з 
3| 1+x5 (+х)? 
5 2 2 
| @+х)5 x? 
2 2 
x? +x-l-x x?-] 
хат at 
х5 (1+х)5 х5(1+х)5 


Also, f (0) = 1 > f(x) e [2 95, 1] 


f(a) = 204 

(d) Let ‘u’ be the velocity 
<. u=48 m/s, Given, g = 32 
At maximum height v = 0 
Now, we know v? = и? — 2gh 


=> 0 = (48 - 2 (32)h > h = 36 
Maximum height = 36 + 64 = 100 mt 


Let (7, k) be the point on ellipse through which tangent 
is passing. 


. xh yk 
Equation of tangent at (л, К) = —-t---1 
16 81 
OEC 
aty-0,x- 7 
81 


atx =0,y = 7 


тэрэг" 5 2 648 
геа = = 
ac 2 AA \к/ hk 


(648)? 

2 = . 

А“ = 1222 40) 

(A, k) must satisfy equation of ellipse 


h k? 
—+—— =1 
16 81 


16 
12 = rM 


Putting value of /? in equation (i) 
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к ey 


Now, for largest possible right circular cylinder the 


2 
A2 81(648) Qa volume must be maximum 


16х42 (81-42) 81k? —K4 


differentiating w.r. to k 


`. For maximum volume, £ =0 


= Now, Differentiating eq. (2) wrt. Л 
DAA’ = af Joe 4k?) 
8142 —K4 Tinta 
2AA' = 2A (81k — 40) > А'= — 81k – 4 
Put A’ = 0 — А ‚2 
> 162k — 4 = 0, k (162 — 42) = 0 acm -0-5 Mi fh 
>k =4>h=2 
k=0,k=+ : 
V2 Now, volume (V) of the cylinder 
A" = — (81 — 1242) Г x) 
For both value of k, A" = 405 > 0 - | al -n(6-2) = 4л 
9 
Area will be minimum for k = fm 109. (с) Let cost C = ave? 
16 2 According to given question, 
k= ge ы. b 
8 30a t” 2. @ 
h= +22 B 
40a + — = 65 ... (ii 
| 648 x V2 | 40 4 
Area of triangle AOB - oO42x9 — 36 sq unit On solving (i) and (ii), we get 
108. (c) Given, radius of sphere = 3 21 and b — 1800 
Now, In AOAB, by Pythagoras theorem 
ОА)? = (ОВ)? + (АВ)? b 
Tn 09 (АВ) Now, С =av+— 
D 
puc 
= dv i v»? 
dC = 0 a 28 -0 
dv y»? 


b 
>v- b- 3600 => у= 60 kmph 


110. (d) Let base = b 


h 2 
шиг и; Е 
ho d 2 h? : 


3- pud > | Ie (1) 
Now, volume of cylinder = mh Altitude (or perpendicular) = i= Vin? -b2 

Па 1 1 12:12 
y- iG sx h (using eq. (i)) Area, A= y^ base х altitude — 5 xbxNh^ —b 


3 
pede (ii) DUNS NICE P NN 
4 db 2 24h? -b° 
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Applications of Derivatives 


AERE 
2112 


Put LL 0,2 b= E 
db J2 
l h K R 
Maximum area = — x х [А2 
DAF 2 4 


(b) Given that, f(x)-In|x| c bx? +ах 
Р(х) = ma 
x 


Atx=-l, f'(x) 2-1-2b*a-0 
=> а-25-1 40) 


1 
Atx= 2, pa Ge’ 
=> а+а= -2 i 
a 2 ... (il) 


b=- 


Alo 


1 
On solving (i) and (ii) we get a — 3 


Ts 2°2 2x 
х2 4x42 (x? х-2) (x +1)(x-2) 
Е 2х В 2х Е 2х 


So maxima at x = —1, 2 

(c) Equation of a line passing through (x,,y,) having 

slope m is given by y — y, = m (x -x,) 

Since the line PQ is passing through (1,2) therefore its 

equation is (y — 2) =m (x — 1) 

where m is the slope of the line PQ. 

Now, point Р (x,0) will also satisfy the equation of PO 
у-2-0(1-1-0-2-т(х-1) 


=> -2=т(х-1) 5 х-1= — 
m 


-2 
=> x= —-l 
m 


Also, OP = J(x-0)? «(0-0 =x = +1 
m 


Similarly, point Q (0,y) will satisfy equation of PQ 
"^" y-2-2m(x-l1) 


M-371 


=> у-2-(-1) 
=> y-2-m and OQ-y-2-m 


den 


Area of APOQ = 5 (OPXOQ) - ee = 


( Area of A= Zx base x height ) 


эв 


(1,2) 


О 


Let Area = f (m) = 2 


; -1 2 
т) =—+— 
Now, Їл ) 2 m? 
Put f’ (m) = 0 
m=4>m= +2 
й -4 
Now, f (m)=—> 
m 


1 
m=2 Em 


f'(m) 


ГОп|н-а 7570 


Area will be least at т = —2 
Hence, slope of PQ is —2. 


. (d) Letf: (-о,0)-»(-о0,00) be defined by f(x) = x? + 1. 


Clearly, f(x) is symmetric along y = 1 and it has neither 
maxima nor minima. 


-. Statement-1 is false. 


Hence, option (d) is correct. 


tan x 


. ,xz0 
. (b) f(x)=4 x 
1, x=0 
Еогх> 0 
tan x >x 
t 
anx | 
х 


ESSE Mathematics 


115. 


116. 
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Forx «0 = tanx<x 


tan х 


> »1 


х 
f(0)=1 atx=0 
= х=0 isthe point of minima 


So, Statement 1 is true. Statement 2 is also true. 


(с) f(x) =Vxsinx 
f(x) =0 
= x=0 or sinx=0 


=> x-2mnmu 


"© = Vx cos x +—=sin x 


T 


1 
= —=(2xcosx+sinx) 


2x 
Аїх= лп, f'(x) «0 
Hence, local maxima at x ^ л 
At x 27, f"(x) »0 
Hence local minima at x = 2x 
1 e” 


(d) Given f() = ————- 
е +2е ` 


(e?™ +2)уе* —2е?^ е” 
(g^ +2)? 


ЛО) = 


ГО) =0 > e? 42 = 2e% 


ех = V2 


er x9 
ne "(= «ve 
2001 
4 2/2 


-. Maximum values of f (x) = 


E o< fol VxeR 


Pa 


Since, 0<= 1 n E. 


242 


— for some san fee 
3 


117. (c) fe» | 


118. 


119. 


k-2x, if x<-l 
2х+3, ifx>-l 


Clear that f(x) is minimum at (-1, 1) 
РС =1 
l=k+2> k=-1 
(a) Given that P (x) = x + ax? + bx? + cx + d 
=> Р'(х) = 4х3 + Зах? + 2х +c 
But given Р’(0) =0 > c =0 
P(x) = x^ + ax? + bx? +d 
Again given that P ( — 1) «Р(1) 
l-a+b+d<l+a+b+d 
> а>0 
Now Р” (x) = 4x3 + Зах? +2bx = x (Ax? + Зах + 2b) 
As P' (x) = 0, there is only one solution x = 0, therefore 
4x? + Зах + 2b = 0 should not have any real roots i.e. D < 0 
2 
=> 9a°-32b<0> b» o» 
Hence а, b> 0 
Р'(х) =4х3+ Зах? 


+ 2bx > 0 Үх»0 
P (x) is an increasing function on (0,1) 
Р(0) « P(a) 

Similarly we can prove P (x) is decreasing on (— 1, 0) 
Р(-1)> Р(0) 

So we can conclude that 

Max P (x) = P (1) and Min P (x) = P (0) 

— Р(-1)18 not minimum but P (1) is the maximum of P. 


(a) Lety=x3 ptg TU. 
dx 


3х2-р 


For maxima and minima 


% 0 32 р=0 Энд 
ах 3 
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Applications of Derivatives M-373 


x 2 1 2 
120. (a) Given f(x) = -+—=> f'(x)- "e d 
2' X 2 x 
>xr=4>x=2,-2; 
Now, f ij 


x) 


7001, = +уе > f(x) has local min at x = 2. 


1 
121. () ATQ, у=х+— > 2-1 


For maxima. or minima., 


I-L-0-x-H 
x 


dy 2 (dy 
- — =2> 0 
а? х (22) 


x-l 
-. y is minimum at x = 1 
122. (d) у(х) = 2х -9ах «12à? x 41 
f(x) = 6x? -18ax 412a? ; 
For maxima or minima. 


6x? —18ах+12а? 20 > x? -3ax« 2a? =0 


= х=аогх = 2а. 

f (x) 212x -18a 
ТХа)--ба«0 .. f(x) is max. at x =a, 
f'"(2a)76a»0 

2. f(x) is min. at x = 2a 

~ p=aandq=2a 


АТО, p? =q 


ха =2а 5 а= 20га=0 


but а> 0, therefore, a = 2. 


123. (b) We know that distance of origin from 


(х, у) = 4x + у? 
= ү” +b? -2ab 53 : 


«Na? +b? +2ab 


jeu e si 


-. Maximum distance from origin ^ a + b 


Integrals 


Ё : Standard Integrals, Integration by ОЯ 
р э , D ' 
1 TOPK E Substitution, Integration by Parts 292) 


(х-1)? 2 

J, teos? yat 
im :9— — — — . 06, 2020 (I 
хә1| (x-Dsin(x-1) [Sep. 06, 2020 00] 


1 
(а) is equal to 


2 (b) is equal to 1 


: 1 : 
(c) is equal to Е (d) does not exist 
it | ед «28 -e7 - ne ** de = „(уу +е D +e, 


where c is a constant of integeration, then g (0) is equal to: 
[Sep. 05, 2020 (T)] 
(a) e (b) e? (c) 1 (d) 2 


cos 0 
If 40 = Alog, | B(0)| -C, where 
нг ве! H 
C isa constant of integration, then ах can be : 
[Sep. 05, 2020 (ID] 
25100 +1 251п0 +1 
sin0 +3 ) 5(8ш0--3) 
5(sin 9 + 3) 4 5(2sin0 + 1) 
2sin041 @ sin 0 +3 
2 
: х : 
The integral = dx is equal to 
xsin x + cosx 


(where C isa constant of integration) : [Sep. 04, 2020 (1)| 


xsecx 
(а) їапх-------4С 
xsin x + cos x 


x tan x 
(b) весх--------С 
xsin x-- cos x 


x tan x 
(c) sec x — ———— —— 4C 
xsin x - cos x 


xsecx 
(d) tan x+ —— —— ——— +C 
xsinx +cosx 


5. 
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T 


Let f(x) = [~*~ dx( 20). Then /(3) —/ (1) is equal 
(+x) 
to: [Sep. 04, 2020 (1)| 
n 1 43 т 1 v3 
€ utt. “зэл 
л 1 43 л 1 43 
wget. Фа 


ul вш? | [s = A(x) tan”! (Vx) + B(x) + C, where 
1+х 


C is a constant of integration, then the ordered pair (А(х), 
В(х)) can be: [Sep. 03, 2020 (ID] 
(а) (х+1, - Vx) (b) (х+1, Vx) 


© (x-1 х) (4) (x-1 vx) 
dx 
The integral Гатау is equal to: 


(where C isa constant ofintegration)  [Jan. 9, 2020 (1)| 


1/7 -17 
THEME 


x+4 
3/7 -13/7 
l( x-3 1(х-3 
— +С —— +С 
©) 23. (d) TER) 
| аө 
E cos? Ө(їап 20 + sec 20) 
C is a constant of integration, then the ordered pair 
(A, f(0)) is equal to: [Јар. 9, 2020 AD] 
(а) (1, 1—tan0) (b) (-1,1-tan0) 
(с) C1, 1 ^ tan0) (9) (1, 1 + tan) 


= Мап® + 21ogJ/(0)| + C where 


17, 


4 : ) 
If | = | хул = f (xY1-- sin* х)” +c wherecis 


(п 
а constant of integration, then M 3 is equal to: 
[Jan. 8, 2020 (11)| 


9 9 
а) -; 02 Qs; G2 


EBD 83 
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10. 


11. 


12. 


13. 


14. 
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2x) -1 15. 
The integral [ T dx is equal to: 
x +x 
(Неге C isa constant of integration) [April 12,2019 (1)| 
3 3 2 
xl 1 (х +1) 
—log +C 
a) —lo | +С b e 3 
0) Slog. 0) 2 E 
x +1 р” + | 
(с) log. *C (d) log, — +С 
x 
Let a. € (0, 1/2) be fixed. Ifthe integral 16 
tan x + tan a . : 
а = A(x) соѕ20+В(х) ѕіп20+С, where C is 
tan x – tana 
a constant of integration, then the functions A(x) and 
B(x) are respectively : [April 12, 2019 (ID] 
(a) x-o and log, |sin(x + a) 
(b) x-a and log, |sin(x- a) 17. 
(c) x-a and log, |cos(x—«)| 
(d) х+а and log, |sin(x - о) 
f dx 
Tf) G2 —2x +10) 
18. 
= afan (=) ts 145) | FC where С is a 
3 x^-2x410 
constant of integration, then : [April 10, 2019 (1)| 
A-l df(x)-3(x-1 
(a) z4 and х)=3 (x- D) 
1 
(b A= E" and f(x) =3 (x- 1) 
A=— and f{x)=9(x-1 
(c) 27 and Кх)-9(х-1) 
19. 


ша 2 2 
(d) а and Кх)=9 (x-1) 


If f(x) is a non-zero polynomial of degree four, having 
local extreme points at x — —1, 0, 1; then the set 
S= {x ER: Ех) = {0)} contains exactly: 
[April 09, 2019 (D] 
(a) four irrational numbers. 
(b) four rational numbers. 
(c) two irrational and two rational numbers. 
(d) two irrational and one rational number. 


The integral [sec?' 3x cosec^? хах is equal to: 


[April 09, 2019 (D] 20. 


3 
(а) —3tan!/3x+C (b) E tan ^? x - C 


(c) -3сог13х-С (d) 3tan-135 x - C 
(Here C is a constant of integration) 


M-375 


If | e**" (sec xtan x f(x) + (secxtan x + зес? x)) dx 
эе х (х) + C, then a possible choice of f(x) is: 


[April 09, 2019 (II)] 
1 1 
(a) oe ук (b) Serm ans 
1 1 
(c) цацаг (9) даадаг” 
2-9Х 
sin — 
т dx is equal to: 
sin — 
2 


(where c is a constant of integration.) [April 08, 2019 (1)| 
(a) 2x + sinx + 2sin2x +c (b) х+2 ѕіпх+ 2 5іп2х+ c 
(c) x+2sinx+sin2x+c (d) 2x + sinx + sin2x + c 


wile 


+С, where C is a 


ef F = хрх) +) 


3 
x (l+ 
constant of integration, then the function f(x) is equal to : 
[April 08, 2019 (ID] 
3 Ё 1 1 4 1 
(а) 3 Os © 552 @ 755 


Theintegral | cos (log, x Xx is equal to: 


(where C is a constant ofintegration)  [Jan. 12, 2019 (1)| 
(a) [sin (log, x) - cos (log, x) ]+C 


(b) x[cos(log, x) +sin (log, x) ]+C 


(c) 5 со8(в, х) sin(log, x) ]+C 


(d) x[cos(log, x) - sin(log, x) ]+C 
3x13 451! 
(2x4 «3x? +1)4 
(where C is a constant of integration) [Jan. 12, 2019 (П)] 


The integral [ dx is equal to: 


4 x2 
(a) € (b) 


+ Еа 
6Qx^ +3х2 +1)3 6Qx^ +3x7 +1) 


4 x 
+С 


(с) 


X 
бт 
Orazeap © (204 +3021) 


| 2 т 

1- 

If Гало) +С, for a suitable 
x 


chosen integer m anda function A (x), where C is a constant 
of integration, then (A(x))™ equals: [Jan. 11, 2019 Œ] 


1 


2 -1 1 
(8) 2705 (b) a (c) au (d) Ox? 


ка ———————— — IEEE 


25. 
21. 


22. 


23. 


24. 
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EI TI = f (x)N2x -14 C , where C is a constant 
ofi 2 thenf(x)isequalto: | Зан. 11, 2019 (II)] 
1 2 
@ 401) (0) 40652) 
2 1 
© 0-4) @ 2094) 


п 
Letn 22 be a natural number and 0 < 0 < 5 


1 


Then nf (sin" 0 + sin 0)" cos 0 40 is equal to: 


sin? *!0 
[Jan 10, 2019()] 
n+ 
n 1 n 
a 1 C 
© n?-1 sin" Ө 
n+ 
(b) n 1 = п C 
n°+1 sin Ө 
n+ 
n 1 n 
с 1+ С 
© n?-1 sin" 0 
n+ 
n 1 n 
d 1 C 
@ n?-1 sin^* 0 


(where C is a constant of integration) 
For x? 2 пл + 1, neN (the set of natural numbers), the 
integral [Jan. 09, 2019(1)] 


[х 


2sin (x? -1)-sin2(x? -1) 
d is equal to: 
Е 1) 


2 sin (х? —1)+sin 2 pe 


sec" (x? -1) +c 


(a) log, 


(b) 2 юв, [sec (x? - )|+с 
5 
sec? Ё =) 
2 
sec 
2 


(where c is a constant of integration) 


: 1 
© 5198: 


(9) log, +c 


5x8 + 7x6 
2 
(x? +1+ 2x") 
and _f(0) = 0, then the value off(1) is: 


1 
(5) B 


If f(x)= dx, (x 20), 


[Jan. 09, 2019 dD] 
1 
(a) - 2 


1 


1 
(c) 5 (9) 1 


26. 


27. 


28. 


29. 


30. 


The integral 
| sin? xcos^x dx is equal 
(ѕіп?х+ cos?x sin? х + sin?x соѕ2х+ cos?x)? 
to: [2018] 
-1 1 
—— iC ав 
(a) 3(1+ tan? x) e 1+cot? x 
= +C d — +С 
a. — 
© 1+cot?x @ 3(1+ tan?x) 
(where C is a constant of integration) 
If 
f tan x —dr=x K an SHE) 0, 
1+tanx+tan* x VA VA 
(C is a constant of integration), then the ordered pair 
(K, A) is eugal to [Online April 16, 2018] 
(а) (2,3) (5) D © (2,0) (d) (2,3) 
Iff E = =2x+ 1, (x € R= (1, -2)), then |/(х) dx is 
x+ 


equal to (where C is a constant of integration) 

[Online April 15,2018] 
(а) 121og,|1 -x|- 
(5) —12 log, | -x| -3x * c 
(c) -121og, |1 -x| + 3x *c 
(d) 121og, |l —x|- 3x *c 


— = 2x +5 


47- 6x-x? 


(where C is a constant of integration), then the ordered 


7-6х-х +B sin” (дэрс 


pair (4, B) is equal to [Online April 15, 2018] 
(а) (-2,-1) (b) (2,-1) 
(с) C2, 1) (d) 2,1) 
3x-4) |, 4 
E: = x+2,x# 3 › 219 


[reo dx =A log |1 — x | + Bx + C, then the ordered pair 


(A, B) is equal to: [Online April 9, 2017] 
(where C is a constant of integration) 


The integral [4 t 2cot x(cosec x + cot x)dx 


(o «x« z) is equal to : [Online April 8, 2017] 


(where C is a constant of integration) 


(a) 2108 sin? +С (b) 4log +С 


. X 
sin— 
2 


cos +C 


x x 
(c) 2log 2 +C (d) 4 log con 
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31. 


32. 


33. 


34. 


35. 


36. 
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dx A B 
е (tan x)" + C(tan x)” +k 
Ч | cos? x 2 sin 2x Е 
is a constant of integration, then A + B + C equals : 
[Online April 9, 2016] 
627 7 02 
O> OF OF OF 


ü poseer) 
41-22 


constant, then g(b) is equal to : 
[Online April 11, 2015] 


1 
dt = 7 (go) -C, where C is a 


(a) 580+ 5) 


(с) 2108(2--/5) 


(b) 580+ 5) 


(d) log(2 + J5) 


T 
The integral I esie is equal to [2014] 
х 
1 1 
xt— am 
(a) (х+1)е х+с (D -xe *+с 


1 
X4— 


(© (x-1)e х+с (d) xe * +e 


sin? xcos? x . 
re x is equal to: 
3 


The integral | 
sin? x + cos? x 


[Online April 12, 2014] 
1 


(a) +c (б) нс 
(1+ со? | (Le tan? x) 
sin” x соз? х 
(c) c О-о 
( + cos? x) 3\1 +sin x] 
-1 fan" 
The integral [xcos qu dx (x > 0) is equal to: 
[Online April 11, 2014] 
(a) -x *(19x2)tan ! x *c 
(b) х= (1+ х2) cot! х+с 
(с) =x +(1 +x?) cot!x +c 
(d) x (1 + х2) tanc! x «c 
: 8 8 
jae dx is equal to: 
(1-2sin x cos” x) 
[Online April 9, 2014] 


1. 1. 
(а) eee (b) О 


(с) оле (d) —sin? x +c 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


M-377 
If [ f G)dx = бх), then | х” /(х?)ах is equal to [2013] 
(a) z[Pveh- Јоза] с 

(b) 113 [ух + С 

O EPY- [voee 


1 
(d) gle ven [ava] «c 
Ifthe integral 


8х-1 
| шэн dx = Acos8x +k, 
cot 2x — tan 2x 


where / is an arbitrary constant, then A is equal to : 


[Online April 25, 2013] 
xb. cd 2022 
ае ФЕ © Os 
Ifthe | 249% ax =x+aln sin x -2cosx|+k, then ais 
tanx -2 
equal to : [2012] 
(a) -1 (b) -2 (с) 1 (d) 2 
( x? +sin2 x) 
If f(x)= ll a] sec? x dx and f(0) = 0, then f(1) 
1+х 
equals [Online May 19, 2012] 
(a) ап! (b) tanl +1 
Л n 
25 ї—= 
e i () 1-7 
= 
The integral of 3——5 — —- wrt. xis 
x —x^-x-l 
[Online May 12, 2012] 


(a) юз (№? +1) +c (b) 5 logs? +С 


(c) log(x? +1]+С (d) log? —1+С 


Let f(x) be an indefinite integral of cos?x. 
Statement 1:/(x) is a periodic function of period m. 
Statement 2: cos?x is a periodic function. 

[Online May 7, 2012] 
(a) Statement 1 is true, Statement 2 is false. 


(b) Both the Statements are true, but Statement 2 is not 
the correct explanation of Statement 1. 

(c) Both the Statements are true, and Statement 2 is correct 
explanation of Statement 1. 


(d) Statement 1 is false, Statement 2 is true. 


sin xdx 


—————-is 
sin| х — 
4 


The value of V2) [2008] 


M-378 


44. 


45. 


46. 


47. 
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(a) x+log cos{ x—} [+c 


(b) x-log sin( x2) +c 


(c) x+log sin(x- 2) +c 


(d) x-log cos{ x-7) +c 


| dx 


— [2007] 
cosx + 43 sinx 


equals 


a) log tan к ы 
(a) log 2 D 


(b) log tan (2-2) +С 
2 12 
1 x m 

(c) „ов tan (5+7) с 
2. 12 

d 5 lo tan (:-£)«c 
(d) g T 


| dx 


: 12004| 
cos x —sin x 


18 equal to 


1 
(а) rs 


1 х 
(b) 75 198 сої z) 


1 
(c) Ял) lo; 


1 
(d) 7 lo; 


f sin x 


sin(x- a) 


of (A, В) 15 


(a) (cosa, 


(c) (-sina, 


sina) 


cos a) 


(b) (cosa,sina) 


(d) (sina,cos a) 


dx = Ах+ Blogsin(x — о), +С, then value 


[2004] 


f(x) and g(x) are two differentiable functions on [0, 2] such 
that f"(x)-g"(x) =0, f'(1) = 2g'(1) 24/2) -38Q)-9 
then f (x)-g(x) at x = 3/2 is [2002] 

(a) 0 (b) 2 


(c) 10 (d) 5 


TOPIC 


48. 


50. 


51. 


52. 


53. 


Integration of the Forms: Jex(f(x) us 
f'(x))dx, lekx(df(x) + f'(x))dx, 
Integration by Partial Fractions, 
Integration of Some Special 
Irrational Algebraic Functions, 
Integration of Different 


Expressions of e 


2 
The integral Ї е*.х* (2+ loge х) dx equals: 
[Sep. 06, 2020 (ID)] 
(b) 42-1 
(d) e Qe-1) 


(a) е(4е+1) 
(c) e(4e-1) 
A value of a such that 


atl 


dx 
1 (х+0)(х+0+1) 


9 
= log, BH is : [April 12, 2019 (II)] 


1 1 
Q2 05 0-5 @2 


Ei 2 
If [ares dx = g(x)e* +c, where c is a constant of 


integration, then g(-1)is equalto: [April 10, 2019 (II)] 


5 1 
© -5 (d) -5 


©- ©! 5 


If [e а= us e^ f(x)+C, where C is a 
constant of integration, then f (x) is equal to: 

[Jan. 10, 2019 (ID] 
(b —4x3-1 
(d 483-41 


(a) —2:3-1 
(с) —2x3+1 


dx 
The integral [——— is equal to : 
(1+ Vx \Wwx- x? 


(where C is a constant of integration) 


[Online April 10, 2016] 
1+ Vx 1- x 
-2 +С = +C 
ilis Derim EE тил 
1-Jx lex 
-2 к 2 + 
(с) 1+ Nm C (d) m Nm C 
The integral [ses equals : [2015] 
3 = 4 
(а) -(x441)4 ec (b) - 


(x4 ids 


irr 


1 
(d) (4414 +e 


EBD 83 
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55. 
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57. 


58. 
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dx 
The integral [ 3 5 isequalto: 
(x +14 (x -2)4 


[Online April 10, 2015] 


(a) EM (b) (28 «c 


Х- 


1 
(с) (Ер «C — (d ЦЕГ +С 


т is а non-zero number and 


5m-1 4т-1 
ЇГ эээ dx =f(x)+c, 
(хот +x™ +1) 
then f(x) is: [Online April 19, 2014] 
i ym ” хіт 
а 
2 
2ш(х2" +x™ +1) 2ш(х2" +x™ +1) 
2m(x°™ x) p? 2 
© - @ ; 
( 2m 4-x™ +1) 2ш(х2" +х +1) 
: xdx 
The integral | equals 
x^-N2-x 
[Online April 23, 2013] 
(a) leg reae? c (b) -log|]12N2-x? c 
(с) —log|1-42-x? |+e(d) xlog|1l-N2&x? | ec 
-l 
If ү m EP gar ас = дође * +С, then A(x) is 
x7 +1 
equal to : [OnlineApril 22, 2013] 
(a) -x (b) x © Ji-x @ Л+х 
хб 
i = p(x) then, [ dx is equal to: 
xx! xx! 


[Online April 9, 2013] 
(b) In|x| *p() *c 
(d) x *p(x)*c 


(a) In|x|—p(x)+e 
(c) x—p(x)t+e 


2 

| шэн, dx is equal to [2005] 

1+ (log x) 
8) —8* 4c ФС 

(log x)^ +1 x“ +1 

x 
+C d — +C 

„кт © og? +1 


‘TOPIC 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


Evaluation of Definite Integral 
by Substitution, Properties of 
Definite Integrals 


1 1 
fI = Ї, (1-359) dx and т, = [оа х0) 9а such 


that I, = al, then a equals to: [Sep. 06, 2020 (1)| 
5049 5050 5050 5051 
0) 5050 ® 5049 © sos © 5050 
n/2 
The value of "CT dx is: [Sep. 05, 2020 (1)| 
-n/2 
Әт or of wc 
4 2 2 


Let f(x) -| x-2| and а(х) = fCf(x)). x e[0, 4]. 


3 
Then few — f(x)) dx isequalto: [Sep. 04, 2020 (1)| 
0 


(a) 1 
The integral 
n/3 

| tan? x-sin? 3х(2 sec? x-sin? 3x +3 tan x-sin 6x) dx 
n/6 

is equal to : 


1 3 
(b) 0 (c) 3 (d) 5 


[Sep. 04, 2020 (ID] 


7 1 9 
6154 9-, @ 5 
Let {x} and [x] denote the fractional part of x and the 
greatest integer « x respectively of a real number x. If 


INS dx, INE dx and 10(#2— n), (n €N, n» 1) аге 


three consecutive terms of a G.P., then n is equal to 
[NA Sep. 04, 2020 AD] 


| | x | x || dx is equal to: [Sep. 03, 2020 Œ] 


m4 


2 


T 
(а) Jox? (b 27? (© x (d) > 
E k 
Ifthe value ofthe integral L — y d is —, then 
(1-x?) 6 
kis equal #0: [Sep. 03, 2020 (ID] 
(а) 243-n () 24/3 +л 
(c) 342 n (d 342-m 


2 
The integral fi x—1|-x|dx is equal to 
0 
[NA Sep. 02, 2020 (1)| 


нм ШШЩ] 


68. 75. 


69. 


70. 


71. 


72. 


73. 


74. 
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Let [t] denote the greatest integer less than or equal to f. 


2 
Then the value of | |2x—[3x]| ах is 
1 


[NA Sep. 02, 2020 (ID] 
If for all real triplets (a, b, с), f(x) = a + bx + cx?; then 


1 
[7 (х) ах is equal to: 


1 1 1 
(a) 2E B (b) Hross B, 
нЕ : sorso] 
(c) 3 2 (d) 6 2 


xsin? x 


[Jan. 9, 2020 (1)| 


4 dx is equal to: 


The value of f 
sin? x 1 cos? x 


[Jan. 9, 2020 (D] 


(a) 2л (b) 2d (c) 2 (d) 4n 
2 
dx 
f= | „then: | [Jan.8,2020 (ID] 
1233 -9x? 12x +4 


1 2 1 Ї 2 Ї 
“= == 
@ 3 4 © 5 8 


1 loa 1 
egy —<[°<— 
(с) 6< <— 9 (d) 6 «I « 2 


НЫ +Ь+1—х)= Дх), for all x, where a and bare fixed 


1 b 


positive real numbers, then y zl x(f(x) + f(x + D)dx 
a 
is equal to: 


@ [^ fear 


[Jan. 7, 2020 (D] 
5-1 
o [одах 


5-1 541 
© |, for Dax (а) |, fece Dax 


2 
The value of à for which 40 | e "qx = 5,18: 
E 
[Jan. 7, 2020 (1) 


(a) log2 (b) [2 Jo log, 42 (d) les (3) 


If 0, and 0, be respectively the smallest and the largest 
values of Ө in (0,27) — {п} which satisfy the equation, 


0, 
2cot? lg 4—0, then | cos? 30 40 is equal to: 
sin Ө 
0, 
[Jan. 7, 2020 (ID] 
T 2n m l T 
as ee 23 + эээ ue 
(a) 3 (b) 3 (c) ЗЕ (d) 9 


76. 


TT. 


78. 


79. 


80. 


81. 


82. 


Let f: В — В be a continuously differentiable function 


1 
such that f(2) = 6 and f (2) = 28” 


If НЫ &4Заї= (х— 2) е (x), then lim g(x) is equal to: 
x32 


[April 12, 2019 (1)| 
(a) 18 (b) 24 () 12 (d) 36 
= cot x d= " . | 
If Ї otr EEr т(ї+п) then m.n is equal (0: 
[April 12, 2019 (1)| 
1 1 
@ > (51 о @- 


2n 
The value of | [sin2x( 1+ cos Зх) |х , where [t] denotes 
0 


the greatest integer function, is: [April 10, 2019 (D] 

(а) л (b) -r (c) 2n (d) 2л 

The integral ЇЕ 3 хсовес”х dx is equal to : 
[April 10, 2019 (ID)] 

(a) 35/6. 32/3 (b) 343 _ 3/3 

(с) 37/6 — 35/6 (d) 353 _ 313 


sin? x 


dX is: [April 9, 2019 (D] 


The value of | З 6059 


п-2 p 2-1 п-2 d п-1 
О © Oa 
1 
: [rcot 1-22 xax | 
The value ofthe integral is 
0 
[April 09, 2019 (ID] 


m 1 T 
—-—log,2 --108,2 
() 27298. () j-leg, 


T m l 
--108,2 — – 106,2 
© 7-10, (d 2-51 
Iff: В > Risa differentiable function and f (2) = 6, then 


‚ 7® » dt 

lim | a2) 8 [April 09, 2019 (ID)] 
@ 24/0)) 2/0) © 0 (d 12/^Q) 
if /0)- LM and g(x) = log, x, (x > 0) then the 


T 


4 
value ofthe integral | gCf Go)ax is: 


T 


4 
[April 8, 2019 (1)] 


(a) 1053 (b) log,e (с) 1о8,2 (d) log,1 
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83. 


84. 


85. 


86. 


87. 


88. 
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Let f(x) = | g(t)dt , where gis a non-zero even function. If 
0 


fix + 5) = g(x), then [roa equals : [April 08, 2019 (ID] 
0 


х+5 


5 
@ [sat © [Фа 
3 


х+5 


х-5 


5 
(c) 2 | g(t)dt (d) 5 | «сда 
5 


х+5 
Let f and g be continuous functions on [0, a] such that 


f(x) = f(a — x) and g(x) + g(a — x) = 4, then ло) (хус 
0 


is equal to: [Jan. 12, 2019 (1)] 


(a) 4| f(x)dx (b) ЇЇДЭГ: 
0 0 


© 2| /(х)4х (a) f(e) 
0 0 


е X 2x ë х 
The integral | B (2) log, x dx is equal to : 
e x 
1 


ап. 12, 2019 (1) 


1 1 1 1 1 
а) =-е- bj ce 
© 57623 DE PE 
3 1 1 3 1 
шлу I d) 2-6- 
(c) 2 e 262 (4) 2 262 
2 2.2 
sin“ x 
The value ofthe integral [ por 
=| l5 
п] 2 


(where [x] denotes the greatest integer less than or equal 


tox)is: [Jan. 11, 2019 (1)| 
(a) 0 (b) sin4 (с) 4 (d) 4—sin 4 
е i л/4 dx i 
The integra uals : 
EL sin 2x (tan? x4 cot? х) m 


ап. 11, 2019 D] 


ч tan ! l 
© 19(4 9.Л 


(d) ue 55) 


b 
Let I= | (x* -2x? )dx. IfI is minimum then the ordered 
[Jan 10, 2019 (D] 


I an! ЕСЕ 
(а) 20 943 


T 
©) 20 


pair (a, b) is: 


89. 


90. 


91. 


92. 


93. 


94. 


95. 


M-381 


@ (0.42) 
(0) (42,-42) 


œ (-42.0) 
а (-42,42) 


х 1 
If | f(t) dt=x? «f t? f (t) dt, then. f" (1/2) is: 
0 x 


[Jan. 10, 2019 (Ш)] 


24 18 4 6 
a) — b) — с) = d — 
@ >; и EE (© == 
n/2 dx 
The value of [ — —— ————, where [t] denotes the 
-y2 lx] * [sin x] - 4 


greatest integer less than or equal to t, is: 
[Jan. 10, 2019 (II)] 


1 1 
(a) m UN 5) (b) pe 


3 3 
тоа oa 
The value of {|cos x dx is: [Jan 9, 2019 (1)| 
0 
4 2 
(a) 0 6) = © y (@ -3 


Let fbe a differentiable function from R to R such that |f(x) 
- ГО) < 2k — у, for all x, y, є R. If f (0) = 1 then 


1 
| f? (x) dx is equal to: ап. 09, 2019 D] 
0 


от 


(а) 1 (b) 2 5 (d) 0 
яр tan 0 1 
е | 40 =1-—~, (К > 0) then the value of k 
j^ 49k sec Ө 42 
is: [Jan. 09, 2019 (ID)] 
1 
(a) 4 (b) 5 (c) 1 (d) 2 
т 
2 sin?x 
The value of | — ав: [2018] 
л1+2* 
E 
3 b) 4 m a Z 
Q; On OF Qi 


ЕГО) = Г t (sin x —^sint) dt then 


[Online April 16, 2018] 
(a) f'"'(x)- f'(x) = cos x - 2x sin x 
(b) f"(x) +f") -f'Q) = cos x 
(с) f"(x)— f"(x) = cos x - 2x sin x 
(d) f" (x) + f"(x) = sin x 


кз ey 


104. 


96. 


97. 


98. 


99. 


100. 


101. 


102. 


103. 
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3n 
The value of integral ЇЕ 


1+5іп х pus 
[Online April 15, 2018] 
(a) 262 +1) (b (V2 -1) 
© 2т(/2-1) (4) x42 


1 
If4-[ 
dx; then 
(а) L»L»1, 
(с) 1,21,24, 


= 2 l2 2 18 
е cos xdx, = [ e cos xdxand1, = е 


[Online April 15, 2018] 
(5) 14424124, 
(d 1,21,24, 


The value ofthe integral ЇЇ! sinf x | + log E b = :) ах 


- 2—sinx 

is [Online April 15, 2018] 
@ л 90 Ох (ji 

= 
The integral ү is equal to : [2017] 

1+cosx 

4 

(a) -1 (b) 2 (© 2 (d) 4 


Let I, = [tan^ х dx,(n>1) 1} + Ig = a tandx + 6х5 + C, 


where C is constant of integration, then the ordered pair 
(a, b) is equal to : [2017] 


o (ве) C99) ө (34) ө (34) 


2 
ах К 
f : сан 
025 2 ke5 
(x^ -2x 44)? 


then k is equal to : 


[Online April 9, 2017] 
(a) 1 (b) 2 (c) 3 (d) 4 
T 
The integral | 4 Е dx equals: 
(tan x + cot x) 


12 
[Online ч“ 8,2017] 


15 15 
Gn Oa 5 4856 


The integral [ier p is equal to : 


(x° +x? +1) 


[2016] 


я (0) ——~—:€ 


105. 


106. 


107. 


108. 


109. 


110. 


For x €R,x #0, if y(x) is a differentiable function such 


x X 
that xÍ у(04 = (x+ DÍ ty(t)dt , then y(x) equals : 
1 1 


(where C is a constant) [Online April 10, 2016] 
1 1 1 
1 С == C — © = 
(а) зх (0) —5e* © ех (d se * 
Сх ех x? X x? 


The value ofthe integral 
10 


| [x^]dx 
4 [х2 -28x +196 | +[х2] Where 3 


denotes the greatest integer less than or equal to x, is : 
[Online April 10, 2016] 


1 
(а) 3 (b) 6 (© 7 (d) 3 


1 = 1 = 
If 2|. tan хах = [со la =X +x7)dx , then 


1.2 
J, tan l1 - x 4 x?)dx is equal to: 


[Online April 9, 2016] 
n 
(a) s 11082 (b) log2 
n 
(c) z 98 4 (d) log4 
The integral [2015] 
4 
f log x? . T. 
; log x? +1ор(36— Du Ка 
(à) 1 (b) 6 (c) 2 (d) 4 


Let f : В > R be a function such that 
К2 — x) = К2 + x) and f(4 — x) = f(4 + x), for all xeR and 
: 50 
Exes) dx = 5. Then the value of Ї, f(x) dx is : 
0 
[Online April 11, 2015] 
(b) 80 (c) 100 (d) 200 
(1, 1) >> К be a continuous function. If 


(a) 125 
Let f : 


sinx 


43 3 
| f(t)at = 73 ^ then f is equal to : 
[Online April 11, 2015] 


1 3 3 
(а) 5 (b) E (c) B (d 3 


For x> 0, let f(x) = йн dt. 206 J is equal to: 
[Online April 10, 2015] 


(a) {osx} (b) logx 


1 1 
(c) 5 (log x) (d) "i x? 
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112. 


113. 


114. 


115. 


116. 


117. 
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n v 
The integral Г +4312 2j 4m. dx equals: [2014] 
0 


@) 445-4 O) 443-4-2 


© л-4 () 24-43 


t 
Let function F be defined as F(x) = [а x > 0 then the 
1 
х et 
value ofthe integral [——«t where a > 0, is: 
1 1-а 


(a) е | F(x)-F(1+a) | 
(b e 7 | F(x +a)-F(a) | 
(с) е*[Е(х+а)-Е(1+а) | 


-F(1«a)] 


[Online April 19, 2014] 


(d е [Е(х+а) 
t 


If for a continuous function f(x), Г f(x) x)dx — -q- 


= 


п 
2, for allt 2 — л, then 183 is equal to: 


[Online April 12, 2014] 
доо E: 
Әл Фо OF Q5; 
If[ | denotes the greatest integer function, then the integral 
T 
[[cos x]dx is equal to: [Online April 12, 2014] 
0 
т т 
@ > ® © @ -5 


е 
Ifforn 21, P, = [(logx)" dx then Po- 90P, is equal to: 
1 


[Online April 11, 2014] 
(a) -9 (b) 10e (с) -9e (d) 10 
1 
? In(1+2x) 
The integral | "ugs , equals: 
[Online April 9, 2014] 
т т п т 
—]n2 —In2 — 102 — №2 
8) 202 0) 582 © ү? @ 55 


The intercepts on x-axis made by tangents to the curve, 


y- її dt, x ЕК, which are parallel to the line y = 2x, are 
0 


equal to : [2013] 


118. 


119. 


120. 


121. 


122. 


123. 


M-383 
(а) +1 (2 (0+3 @+4 
Statement-1 : The value ofthe integral 
T dx | 
2 1+ tan x is equal to 1/6 
b b 
Statement-2 : | f(x)dx = | f (a +b- x)dx. [2013] 


(a) Statement-1 is true; Statement-2 is true; Statement-2 
isa correct explanation for Statement-1. 

(b) Statement-1 is true; Statement-2 is true; Statement-2 
is not acorrect explanation for Statement-1. 

(c) Statement-1 is true; Statement-2 is false. 

(d) Statement-1 is false; Statement-2 is true. 


п 
For 0<х< 2 the value of 


sin? х cos? х 


| БШ NES J cos Her dt equals : 


[Online April 25, 2013] 
2 (о | d -- 
Q ©) © @ =] 
AE _, ut 
The value of [5 Х dx is: 
= jy 1827 
[Online April 23, 2013] 
Әл 05 O# @^ 
77/3 
The integral | ytan? x dx is equal to: 
77/4 
[Online April 22, 2013] 
(a) log 2/2 (b) log2 
(c) 2log2 (d) log V2 
у 2 
dt ау . 
If x= , then is equal to : 
| 31-12 dx? 
[Online April 9, 2013] 
(a) у () y1+y? 
X 
(c) (d) y? 


Ifg (х) = | cos 4t dt , then g (x ^ x) equals [2012] 
@ 8) O) ё00 (1) 
g(x) 


(с) g(x)-g(m) (d) g(x). (л) 


124. 


125. 


126. 


127. 


128. 


129. 


130. 


131. 


132. 
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нм ay 


If [x] is the greatest integer € x, then the value of the integral 


0.9 25 

Ї (Б ] +log (2-2) dxis [Online May 26,2012] 
—0.9 2 tX 

(a) 0486 (Б) 0243 


(c) L8 (d) 0 


0.9 
The value of the integral | [x-2[x]] àv, 
0 
where [.] denotes the greatest integer function is 


[Online May 19, 2012] 


(à 09 (18 © -09 — (dO 


tanx 


If 4-0) = x €(0, 7/2), then 
X 


1/2 

(2 
1/4 ¥ 
(a) G(x/4) - G(n/16) 


(©) л(00/2)-00/4)| 


2 
eX). isequalto [Online May 12, 2012] 


(b) 2[G(x/4) - G(1/16)] 
(à 00/у/2)-64/2) 


X 2 
If ft f (t)dt = sin x- хсоѕх Ё , for all хєЁ-(0|, 
e 


then the value of f (=) 15 [Online May7, 2012] 


(a) 1/2 (b) 1 (c) 0 (d) -1/2 
Let [.] denote the greatest integer function then the value 


15 
оЁ | х| х а 18: 
0 


(2011 RS] 
3 3 5 
(8) 0 (b) 3 (c) Fi (d) 4 
1 
810801 
The value of [35807 y is [2011] 
0 1+х 
л л 
(а) z282 (b) y Е (c) log2 (d) л log2 


Let p(x) be a function defined on R such that 
p'(x) = p'(1—x), for all x є [0, 1], p (0) = 1 andp (1) = 41. 


1 

Then | p(x)dx equals [2010] 
0 

(a) 21 (b) 41 (с) 2 (d) Jai 


T 
[cot х]ах, where [ . ] denotes the greatest integer 
0 


function, is equal to : [2009] 
T T 
1 b) -1 mE d) — 
2 (b) Qe 0. 
| sinx : cos x 
Let J = | —— dx and J = dx. Then which one of 


the following is true? [2008] 


133. 


134. 


135. 


136. 


137. 


138. 


(a) I» Sand] »2 (b) I< Sand «2 


(c) I< Sands >2 (d) I> Запа <2 


The solution for x of the equation 


т dt n 

16 I => в [2007] 
(а) з ( 2/2 
(c) 2 (d) None of these 


Let F(x) = о) + f (3 where го) = [28 a, Then 
x. 1 1-1 


F(e) equals 
(a) 1 


[2007] 


(b) 2 (c) 12 (d) 0, 


a 
The value of [t x] f '(x)dx , а > 1 where [x] denotes the 


1 
greatest integer not exceeding x is 


(а) afla) {fD + /()+.............. Ла) 
(b) [a] f(a) - CF O+S +.............. (api 
(с) [alf (aD - £FQD + 702) +.............. fla} 
(d) af([aD —{f + f (2) 8.4 fla) 


Л 


12006| 


[ [(x + лу + cos? (х+3л)]ах is equal to [2006] 


-37 
2 


4 4 
Өс зо 


Tt 
32 2 (d) a 


Nila 


T 
[xf Gin x)dx is equal to 
0 


[2006] 


(a) n [ f (cos x)dx (b) л| / (sin x)dx 
0 0 


л/2 


(d) л | f(cosx)dx 
0 


zí2 
(c) 2 | Find 


E 


6 
The value of integral, : | X E eT 
3 


49-х-4х 


[2006] 


1 3 
(a) A (b) 5 (© 2 (d) 1 
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Ыш — — — — — “з 


147. Let f(x) be a function satisfying f '(х) = f(x) with 


T 2 1 "es 
139. The value of | OS dx a> 0, is [2005] f(O)=1 and g(x) be a function that satisfies 
alta f(x) + g(x) = x?. Then the value of the integral 
1 
ад Фо © Ox Го) вода, is [2003] 
Е 0 
1 1 2 2 2 
2 3 2 е 5 е 5 
140. If Д = {2 dr, I, = (2 dx, 1, = [> dx and (a) аж ыг (5) E AG 
: ° ! 23 E 
2 (© e«——- (d e-—--. 
x 2 2 2 2 
п = [27 dx then [2005] 
1 


b 
148. If f(a+b-x)= f(x) then [xf(x)dx is equal to [2003] 
(a) 7H (b) 1 >h (c) 13-14 (d) В > Ц а 


: | | | E b 
141. Letf: R к ^: 27 having f (2) = 6, à) 22 [feb ads à к : b ТЭЭР” 
f'Q- E .Then lim [ ——— dt equals [2005] 4 li 
48 x32 5 x-2 m. 820 
@ 4 вз QR (d) 18 (9 170 CREE 
zi f(a) 2 
142. If f(x) = LA h= | хех) mo 
fa) 149. The value of lim -2—— —— is [2003] 
fla) х-0 xsinx 
and 7, = | е{х(1— х)}ах, (a) 0 (b) 3 (c) 2 (d) 1 
fca) 150. If /(у)-67, g(y) =y; y » 0 and 
t 
then the value of? is [2004] F(t) = [ха - y)g(y)dy, then [2003] 
(a) 1 (b) 3 (с) -1 (d) 2 ш 
i3 (a) F(t) 2 te ' (b) F(t) =1-te ' (1+0) 


143. енед | f(sinx)dx,then 4is [2004] tooth d Pru 


E n i 
@ ж Ш» © 2 фо 151. [ AU dE [2002] 
1--с08 x 
^s (sin x + cos ху? 
144. The value of J = dx is [2004] 2 
| res от or бло (02 
(a) 3 (5) 1 (c) 2 (d) 0 
2 
3 2 . 
145. The value of 1-2 is (2004) 152. fix? Idris [2002] 
0 
-2 
1 14 7 28 (a) 2- 42 (b 2+ V2 
©з dq © 3 Q5 () 42 -1 (d -42-43-5 
1 п/4 
146. The value ofthe integral J = f x(1— x)" dx is [2003] 153. „= | tan" x dx then lim n[/, *7,,5] equals [2002] 
0 0 поо 
€ Dc 1 b) 1 4 
@ 221722 (b) = от © () «© @ж 
1 d 11 107, 
© 552 Oat mee сан |sinx| dris [2002] 


(a) 20 (b) 8 (c) 10 (d) 18 
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Reduction Formulae for Definite 
Integration, Gamma & Beta 


TOPIC Function, Walli's Formula, 
Summation of Series by 
Integration 
155. Let a function f: [0, 5] — R be continuous, f (1) = 3 and 


156. 


157. 


158. 


F be defined as: 


F(x)- j Üg(t)dt, where g(t)= | f (udu 
1 1 


Then for the function Е, the point x= 118: 


[Jan. 9, 2020 (П)] 
(a) a pointoflocal minima. 
(b) nota critical point. 
(c) a point of local maxima. 
(d) a point of inflection. 
- (no). (n2) Qn)? 
lim 18-17 ЗА + чз (18 equal to: 
n—»oo n n n 
[April 10, 2019 (1)| 
3 „лаз 3 4 „уаз 
-(2)/7-- -0 
(а) z. ) 1 (b) 2 
3 4/3 4 4 3/4 
-(2)7-- -0 
(c) 3) 3 (d) 30 
lim Wo эг 21 ET |. 
no(n? +12 02422 424327 Sn) 5 squat 
to: [Jan. 12, 2019 (П)] 
T л 
@ 7 (b) tan (3) (с) 2 (d) tan !2) 
ар а а 
If lim I^ A Eois +n _ 1 
no (п + 1155: | (па + 2) +.....(па + n)] 60 


for some positive real number a, then a is equal to : 
[Online April 9, 2017] 


15 


17 
Әт 08 © @F 


159. 


160. 


161. 


162. 


163. 


164. 


lim 
n—»o0 


is equal to: [2016] 


| (п+1) шит» шиг ижий! 


(a) (b) 3 log3—2 


(d 7 


is a polynomial of degree 


[Online May 26, 2012] 
(b) 5шїапх 
(d) 3incotx 


es 


(a) 5 іп cotx 
(c) 3intanx 


ын 4 sec? + 5 sec? 5 VM + Esec? 1 
equals [2005] 
1 1 
a) —secl b) —cosec 1 
(a) 2 (b) 5 
1 
(c) tan 1 (d) A tan 1 
Li n 1 23 
п уе" is [2004] 
(а) е+1 (©) е-!1 (с) 1-е (d) e 
4 , 44 4 3,43 3 
lim 1-2 = +..п lim 1+2 = +... [2003] 
noo n no n 
Е b) = 7 4 : 
Әт ©) © Zo O7 
lim I? 4 2P 43? x, e p? is [2002] 
no прі 
1 1 
© Lu 0) 15 
1 1 
(c р p-1l (d) р+2 
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(Bonus) 
T scs -p* 
im ——————— — 
x21 (x - D)sin(x - 1) 
Теїх-1-Л when x 1 then л > 0 


TET 
im" x h xh? =1x1x0=0 
^20 h^ sinh 


(No any option is correct) 


(d) [et +2е^—-е *— De ** Dax 


I- | (е2 +e* = E ete ya ! (e* – е)еб' + ay 


= je (e* +1-е”) ete Dy uem) 

- fe -е*+ De +" + к „её te) 
Let ех +e%4x=1 > (e^ +e “+Пах = dt 
= [ea T qi Per 27 аа +С 

2 ele te +) „ее те” +С 


= (eye *° Э+с 
So, g(x) = 1 +еапа 2 (0) -2 
(d) Let sin 0 = t => cos040 = dt 


cos 0 dt 
[ г-40 = ; 
5-7810-2с08:0 5+71-2+21 


2sin041 
sin 0 +3 


2t+1 C= ln 
t+3 5 


2sin0+1 1 
В(0) = 4 А= 
= теза 7 5 


., B(0) 5(28ш0-1) 
A (зш0-3) 


Hints & Solutions 


E 
(a) [ —> 


(xsin x+ cos x)? 


d, . 
(xsin х + cosx) = xcosx 
x 


Xcosx x 
- | : 5 dx 
(xsin x + cosx)” \cosx 
I 


II 


x -1 
COS x| xsin x * cosx 


M-387 


ея -1 


cos? х 


| + [sech хах 


x -1 
cos x| xsin x * cos x 


—xSecx 


xsin x 4 cos x 


Put x = tan? 0 > 2x dx = 2tan0sec? 040 


2 2 
г= [2% ais ? аө = [2sin? 040 


sec^ 0 
2g 5228 с 
2 
1 2tanO 
х)-0 х I 
fe) 2 1+tan?6 
f(x) -0 TS =n"! oa 
+ ап 


- dx 
xsin x - cos х 


B 
1 


Now /(3)— Га) = tan (3) - 


(а) гн Дэ, aeo [nta ах 
+x 


I П 


tan !(1)4 
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за ey 


1 1 
-1 
= xtan x . Xx dx4 C 
vx es 24x 
dispu t- 2t dt 

27 1427 

(Put x=1? > dx =2tdt) 

2 
= хи" | ;d +С 

1-1 


x-t-tan | t4 C 

= xtan ! Ax — Ax «tan! Vx +С 

= (x4Dtan! Ух - x +С 
A(x) 2 x 412 B(x) = x 

dx 

Е Ба) (44377 


=xtan! 


7. @ EE 


Differentiate on both sides, we get 


= dx = ШЫЛ, 
(x+4) 


Hence, 1- СЕ AJ ас 
x+ 
dO 


8. (c) I= 
J cos? O(tan 20 + sec 20) 


" | sec? Ө 
2tan 0 
1- tan? 0 


: ад 
1+tan* Ө. 


1- tan? 0 | 


= 5% 20(1- tan? 9) 10 
(1+ tan 0)? 


=[®© 200- tan 9) 10 
tan Ө 
Let tan8=t => sec?0 20 = dt, then 


БОЛ 


—t+2log1+A+C 
—tan0 + 2 log (1 + tan0) - C 
Hence, by comparison à =— 1 andf (x)= 1 + tan0 


9. 


10. 


11. 


со8 х dx 


саа | ? x(1+sin 6 хулд 


f(x) (1  sin&x) ^+ с 40) 
Ifsinx=t 
then, cos x dx = dt 


Put 14 З = Яс — dr 
t "d 
Tus 1 
== =-—rt+c 
2 
: 1 
6 3 
ee шан Fc = (1+ sin 6,)3 Fc 
2| sin?x 2sin^ x 
Дх) = - 5 cosectr and à= 3 [from eqn. (1)] 


EL 


(c) Given integral, [= | 


2 = 


(2x? E ta 
x FX 


x* ex 


Put x? + x” = u > (2x-x?)dx- 


5 1 ЇЕ log| u |+ c log x! x? Ес 
u 
x4] 
= log +с 
X 


(b) Given integral 


88 NE 

tan x — tana sin(x- о) 

Letx— а= х= dt 
22 sin(t +20), 


; = [[сов 2a + sin 2a. cot t]dt 
sin 


=cos 2a . t+ sin 2a . log | sin t| +c 


= (x— а). cos 20 + sin 2a . log |sin(x— о) | +c 


dx dx 
(a) Let 7= | х2 -2х+10)2 “гараар 
Let (x— 1)2= 9 ќап20 (i) 
—tan 0 = E 


3 
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13. 


14. 
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Integrais — — — — — — — — — — — — — — — — 


15. 


After differentiating equation ...(1), we get 
2 (x— 1) dx = 18 tan Ө ѕес20 40 


18tan Өѕес2 040 


gel 


2x3tan0x81sec? 


0 


I= EI 0d0 = 277: + со820)40 


1 | пзе) 
[= 10+ +c 
54 2 


ЕС 
Ї- C y 
1+ — 
L 3 
" 1 шс Л) EC | 
54| 3 x^ -2x 410 
-1(х-1 f(x) 
it wi tan 
CompureitwithA |а | b | RD 


1 
we get: A= 54 and f (x) - 3 (x - 1) 


(d) Since, function f(x) have local extreem points at 


x —-1, 0, 1. Then 
Дх) =K (х+ 1)x(x-1) 
=К (x3—x) 

4 2 


x x 
=> f(x) = K Е ~ z) +C (using integration) 


—f0)-C 
4 2 


x E 
2 


v fx)- (0) => К 2-5 


x? x? 
7 212 
8210, —/2,2) 


2 4 
(а) J= [sec 3 х.соѕес dx 


2 
sec^ хах 
= | 4 


tan? x 
Put tan x =z 


=> зес?х dx = dz 
4 =l 
23 


] 0 x =0,0,V2,-V2 


=] 


№ 
? 


—I1-2[z 3p T— C 51 =-З@авх) 3 +С 


5) 


16. 


17. 


(a) Given, 


M-389 


ie (sec xtan x f(x) + (secx+ tan x + sec? х))а 


е 
= е 


ӨГ) ud 


2 [e (g(x) f(a) + Г (х) ёс = 20) xf (x)+C 


Our comparing above equation by equation (i), 


f(x) = {((secxtan x) + sec” x)dx 


2 Јо) = sec x + tan x + C 


2 dx 


СН 


_ ЕЕЗ d 


sinx 


= [в —4sin? x+ 2cos x)dx 


.(5x 
sin) Эв emos 
dx _ [ 2 


2cos—.sin — 
2 2 


['^sin 2x = 2sin x cos x and sin 3x = 3 sin x — 4 sin?x] 


= Joe — 2(1— cos 2x) + 2cos х)ах 


- [(+2cosx+2cos2x)dx 


x+2sinx+ sin 2x+c 


dx 
@ Let, f 2 : 
P(x) х7 (1+х76)3 
Put 1 +x% = >- 67 dx = ЗРа > TF 


2 
Пе 
Now, /= | | = C 
| 2 2 
1 
1 i 1 (1+x°)3 
Е -6 = x 
l+x°)3+C ЕС 
Л ) 2 2 


1 
- 1 1+6) +C 
2x 


1 
Hence, f(x) = ЕУ 


РЕ [Ра 
X 2 


као ШШШ] 


18. 


19. 


20. 


www.jeebooks.in 


(c) Letthe integral, /= | cos(In x) dx 


= х) хах 


=> [= cos(In х).х— 
х 


=x cos(In x) + | ялаа x)dx 


=x cos (In x) + sin(In x).x— x dx 


pa x) 
x 
= x cos(In х) + sin(In x) . x -/ 


=> 21= х(соѕ (In x) + sin (In x)) + C 
> [= Scos (In x) +sin (In x)]- C 


3xP +2x!! 


I | 3х7-2х 4 3 1 4 
= = 16 
12 (2x4 +3х° +1)* T б (26253 


2222-10-20 
I7 6x +32 +1 


(a) awf E | +c=|* E dx 


-(1х 
ах 
[^s 
Let 1-2 
_2 2udu 
z x dx 
dx 
37-udu 


=-=.—. = xy +С 


Е 3 
ЕЕ +C 
3x 
Compare both sides, 


1 
=> 46) = 3 and т-3 


> (AQ)y- 

х-1 
(c) Let J= Hehe 
Put 4/2x-1 =t 


2x- 1-7 8 > dx- tdt 


2 
1= [© tad „ыс 
2 


4 
= жа Ж) +C 


—f(x)42x-1 +C 
x 
Hence, f(x) = EE 


1 


(a) Let, 1- je 9- E со80 ” 


Let sin Ө= и 
=> cos 0 40 = du 


[= Je M 


n+l 


1 


1 
^ ond 
= u 
pc 


" 1 
| аш | "0-и "утган 


Let 1— u!^"- v 

=> -(1-nu*du- dv 
dv 
n-l 


> u"du= 
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25. (a) LetI 
ka 22 2 
1 у" -| sin" Xcos^ x dx 
1= Jv PE -n-l la (sin?x--cos?xsin^x4-sin?xcos? x -- cos?x)? 
n 
Hu sin? x cos? x á 
ET n+l J ; LECT: WE 
"EEG: 5 1 \n Ї(8ш x + cos^ x)(sin" x + cos" x)] 
У" +С = 5 1 1 +C 
n -1 п -l ut sin? x cos? x tan? x ‘sec? x 
=] x =| dx 
n+l (sin? х 4 cos? i1 (L+ tan? xy 
- 2 ( | = y +C Now, put (1 + tan?x) =t 
n –1 sin" 0 = 3 tan?x ѕес2х dx - dt 
23. (c,d) Consider the given integral -1 
(c, d) g gr Е: Та БИ": 
Е 3:12 3 3(1+ ап? x) 
2sin(x? -1)- 2sin(x? -1)сов(х? -D у 
1=|* tan x 
2sin(x? —1) + 2sin(x? — 1) cos(x? a 26. (a) Let [= | z dx 
1+tanx+tan*x 
(~. sin 2 0 = 2sin 0 cos Ө) 
5 =1- | 205 1+tan?x | (1+ tan? x) 
1—cos(x -D4 tan x+l+tan?°x 1 - tanx + tan?x 
=> 1-|Х 2 x 
1+cos(x* —1) " 
d. 
: —€— | sec^ хах : 
x^-1 1+ tan х + tan^x 
- 1=] хел ах 
2 1 Put tanx=f => sec2x.dx- dt 
dt 
2 нэ 
х -1 2x Ix 
Now let =і > 2 dx = dt Parla- 
4 4 
1= [| tan( | dt = In | sect |+ С 


or 1-1 


x -1 
sec 


2 
5х8 +7х° 
24. (a) foy=J 


————~ dx, x 20 
(х? +1+2х7)? 


хивсэн 
2 


” ЕЕ 


+} 

РЕ: Г 
=>J/=x-—=tan | —“/+C 

BB 

5х8 +7х° 5 7) 
J (х5 +х77 42) x 
2 ц Zant) 
>/=х tan ЕС 
5x 67x à V3 4A 
= i 


. A=3andK=2 
Let 2+x7+x°=¢ 


=> (-7х5-5х 4x = dt 


= дэ = [Б =fl+c 


27. (b) Suppose, = 
X 


4 
2 -у-х-4-у(х-2) 


—x(l-y)-2yt42ox- ayra 
l- y 
> fü)e as +e FO=0 > с=0 xs (o. | 
1- 
і y 
» ЛО 


Now, f()-2 (==) EE 
-Х 
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3(x+3) 3(х-144) 2 1 


1-х 1-х 1-х 


л Јр) dx=- 12 log, 1-х|-3х+с 
28. (а) 7-6х-х2-16-(х-3) 


42 (7-6х-х2)--2х-6 
X 


2x45 2x46 


So, 

d 6x — x? а = 6x—x? 
[= 

416 — (x +3)? 


= 247 —6x—x2 sac 
4 
Therefore, 4 2 —2, & B=- 1. 
29. (b) (Sexe xe 


3х-4 


3к-4 _ 
Consider 
3x44 


=> 3x-4=3tx+4t 
4t+4 


х=? 
= 3-4 


2x dx 
-| “dx Ш —. 


Sae. 2,4х 10248 
Esp. xum 


30. (a) Let, I= [ 1+ 2cot xcosec x4 2cot? x .dx 


.dx 


2 


i рр ооой 
sin x 


31. 


32. 


2 


1+2cosx +cos* x 
=> re] .dx 
sinx 
1+cosx 
=> г= | . dx 
sinx 


> I= [|cosec x- cot x|. dx 
=> I = log|cosec x — cot x|--log sin х|+С 


= I= log|l—cosx|+C 


=> І = log 2 žc 


> I = login? = log2+C 
> spei 


dx 
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(a) laa, xV/4sin x cos x - Is xy tan x 


Lettanx=?=>sec?x=1+7¢ 
sec? x dx = 2t dt 


f sec^ x dx f sec? x (sec? x dx) 


2vVtan x i 2X tan x 


12-15)2t dt p 
È ) [aec dt = t+ +k 
2t 5 


1 
tan x + ап 7 x+k|t = Vian x | 


1 4 
(à) Le- f L 


putu = log(t+y1+t?) 
1 As] 1 а 


du 


TENTE, Vie? 


= [ча = сан 


1 
Since, 1-5 DOS TC 


33. 


34. 
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Integrais — — — — — — — — — — — — — — — — 


g(t) = log (14411412) 


Putt=2 
в (6) = log (2+5) 


(d) Let 1 — it +x- Tetas 


x 


=xe +С 
sin? xcos? x 


(b) Let I= [—— dx 


(sin? x 4 cos? x) 


| 2 
sin X.COS X 
I- Д 3 3 | dx 
Sin X-cCOS X 


i sin x.go$ x Y. 
= [тс ET 


( sin x.sec? xi 
A 2 
Put 1 + tan? x =t 
dt 


dt = 3tan? xsec? x dx or dx = IX. 
3tan^ x sec^ x 


sin? x.sec^ x dt 
Ie ! 2 AUR Lm 
t 3tan* xsec^ x 


1 f sin? x.sec^ x dt 
x 


3 P sin? x 2 


С 
BT ЛЭ аа 


2\ 
35. (a) Let = | хсов” 1—5) 


1-2 [stan хах 


Applying Integration by parts 
I= 2| tan! xf xdx -Í | баа? 3 | 22 


| 2 1 2 
1= 2 tan! x- | j* dx |+e 
| 2 1+х 2 
12 
1-2 tan x E = 1 ЕС 
| 2 2* x*41 
| 2 2 
1 +1 1 1 
I22 tan !x dx 4 dx |-с 
>, 211:2 | 


Р =й ы Ж 102 
1-2 tan x +—tan х |+с 
2 2 2 


Is x? tan x 4 tan ! x -x&c 


or I=-x+(x? +1)їап И x 4c 


sin? x- cos? x d 
хаган ducem : 


_ yen ху. — (cos? DM 


1—2sin ? xcos? x 


f (sin x4 соз“ x)(sin4 x—cos* x) dx 


1—2sin? xcos? x 


[(sin? x + cos? А) —2sin? хсоѕ 2x] 


=Í [(sin 2 x+ cos? x][sin? x — cos EM 
1-2sin? xcos? x 
—sin2x 1. 
= -| cos 2x dx 2 te = sin2x+c 


37. (c) Let [годах = w(x) 


Let I= [Уса 
put x-t 
> 3x'dx- dt 


[3-52 лозу 


= ом = sl лой | oat | 


мз°4 —— 


38. 


39. 


www.jeebooks.in 


228122 

= ое) зу yar] +e 
= TO TAT 
cos 8x +1 


a) Let [= | ————— 
(а) | cot 2x — tan 2x 


с082х  sin2x 


Now, D' 7 cot 2x — tan 2x = — 
sin2x  cos2x 


cos? 2x -sin? 2x _ 2cos 4х 


sin 2x cos 2x sin 4x 


2cos? 4x -| 2cos? 4х. зт 4х 


2cos 4x 2 cos 4x 


sin 4x 
ec sin 8x dx : cosir ЕК = 


Now, Mes 8x+k=Acos8x+k 


> dec 
16 
5 Sinx 
Stany , cosx 
(d) I. 2-2 
COS X 


b cos x у 


cosx зшх-2с05х 
Е 5sinx dx 
sinx—2cosx 


ети 200822009, d 
= x 
sinx —2cos x 


(= 2cosx)+(4sin x +2cos x) 
i sin x —2cosx И 


Г sinx = ) * 2(cos x 4 2sinx) | 
= х 


(sin x—2cos x) 


Дэ. "T of (8 250) 


sin x —2cos x sinx —2cosx 


cos x *2sin x 
=[ах+2[© dx=] +I 
| оо nos 


cosx+2sinx 


where, 1, = [а and Г, = 2| M dx 


sinx—2cosx 
Let sin х – 2cos x = t 


=> (cosx + 2sin x) dx= dt 


dt 
4552] = 2Int+C = 2 In (sin x-2cosx) + C 


Hence, J, + Г, =fdc+ 2In(sin x — 2cosx) +c 


=x + 21и |(sin x -2cosx)| +k >a=2 


! .cos 8x * k 


40. 


41. 


42. 


2 x 
x^ +sin~ x 
(а) Let f(x) = (a sec” x dx 
: 2 
in^ x 
x? sec? x + 
= | cos” X dy 
1+ х2 
x? sec? Xx+ tan? X 
= J 2 dx 
1+х 
x? (1+ tan? x)+ tan? x 
= [ - ах 
1+х 


dx 


Щщ + tan? x 4x? ) 


+x? 


x5 


dx +f tan? x dx 


1+ х2 
= Jenn Е RET ace f (sect -1) dx 
+x? 
= Па | = + [ sec? хах – | ах 
+х 


=—tan'x+tanxt+c 

Given: f(0)=0 

—f(0) = (ап '0+1а10+с > c=0 
5. f(x) = — tan^!x + tan x 


Now, f(1) = —tan (1) + tan 1 = tan 1— 4 


2 
(a) Let I =| =~ ar 
x —x"-x-1 
: х(х-1) Яо = E 2x dx 
x (x-1)+(x-1) х +1 2 (x? +1) 


Letx?- 1 21 2x dx ^ dt 


1,4 
1-1] = T logt ec 


Ї 2 
= —lo | +1)+ 
2 gix c 


where ‘c’ is the constant of integration. 

(d) Statement - 2: cos*x isa periodic function. 
Itisatrue statement. 

Statement - 1 


3 3 
cos3x cosx) P 


Given f(a) = feos? var = ff 7 | 1 


lsin3x 3 
= + 
4 3 4 


. 1. 3. 
sinx = —sin3x+—sinx 
12 4 


N odot undas ^^ 
ow, period o D 3 
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| 3. 
Period of Pus x=2n 


L.C.M. (27, 2n) 2n 
Hence period of f(x) = HCF of (1,3) Ba -2т 
Thus, f(x) is a periodic function of period 2т. 
Hence, Statement - 1 is false. 


43. © = 42| SE 


sin( +) V2 (sin t+ cost) 
> 1-42] "a= all sin f di 


— I= [( cot oat =t+ log [sin | Ес, 


sin (х-®) 
sin (x - 3 


cos x * 43 sin x 


+c 


= х1 ор 
ЕЕ 


= x+log 


+с [ where cea - 2) 
4 
44. © 1=| 


dx 


2 E САА 
2 2 


> ца! 


ах 


1 
2 2250 п. 21 : ( 4 
sin—cos x + cos —sin x sin| x +— 
6 6 6 
> [= 1 | ов х+ ®) ar 
2 6 
We know that 
[созесхах = log | (tanx/2)|+ C 


1 X T 
I= —. log tan m 
2 е 2 12 


= dx 


45. (a) [ 


cosx —sin x 


dx - 1 sec| x T X 
аа 5! " 3. 


“(© 


| [sec x dx = log 


-С 


sc tan (2.35) 
Б | (208 


sinx -| sin(x — a. a) 


46. w) | 


sin(x — a) sin(x — a) 


| sin(x — a) cos a + cos(x — a)sin a d 
sin(x — a) 
E | {cosa +sin a сох —a)}dx 
= (cos a)x + (sin a)logsin(x — о) +С 
Comparing with Ax + B logsin(x — a) ^ c 
7. А = cosa, B=sina 
47. (d - f"@)- в" (0)=0 
Integrating, /709- g' (х) = с; 
> f'(D-g'(1)7c 4-2=c> с=2. 


- f'e9-g'6972; 

Integrating, f(x) — g (x) = 2x * c 
f(2)-g2)=4+¢, > 9-3=4+с; 

—c-2. f(x)-20)-2x-*2 

Atx=3/2, f(x)- g(x) »3* 2-5. 


48. © [= гар +log, x)dx 
2 
I- Г e*x*[1+(1+ log, x)]dx 
2 
= Г e'Dx +x" (1+ log, x)] dx 


ео) О) = е (х) +с 


= е? х4-ех]= 4е? -e= е(4е -1) 


+1 


1 dx 
49. (8) J (х+оух+о+1) 
: 1 


dug Joni] | dx [Using partial fraction] 


a+ 
a 


= be (х+а) Г E = 


= log ; 
(х + +1) E 20-2 2a 


9 
= log 8 (Given) 


каб  —— UUO 


50. 


51. 


52. 


53. 
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S во a 802+ 80 +2=90 +9 ix x | 5 
0, шаа 2 > 02+ 8a. 27 902 + 9а пол 45 (+ у)3/5 
+а-2=0 -1,-2 -1 - 
di die p г хару) Ик ус 
(©) Let, 1- [^e ас ‚уна 
ох +1) 
Put- x= t 2 — 2x dx = dt | = | +С 
2 
t^edt -1 2 dx 
- = —e (1 -21+2)с 54. (b) 
ү, 2 ear re 24 
хо tu +2х2 +2) = ete? dx x41 
2 2 | 3/4 к. put =t 
х-1 (х-2р х-2 
(5) 1- [xe ас x-2 
Put -46 = 0 з а 
=> -12x ах = 0 (х-2) E 
2228 
x dx= -1 dx dt -lç dt Lf 
(х-2)? 3 3 {3/4 3 
Тов аө ө 
I= | өс? 40 = — [9 e —е°]+С E 
48 48 23 1 p 
А i} {4 IE T 
Pu Cae) 3 EN 3 x-2 
Then, by comparison 
fx) 7-4 – 1 а s l 154m yn 4 5 44m-1l 
" y= 
| dx (b) m +x” ay x8" (1. x түү “уз 
© /= @+-/х).х1-х 
| хэ” +272" 4 
= x 
Put 14 =t> dx = dt -m , ,-2m43 
Ух "Wm +x" +x?) 
Put t= 1 + x” + x2" 
1 f 2dt p 
= ~ E ут -2т-1 
tN2t - à pose 2mx 
1 -1 
Again put t= > >dt= z" = E A 2х72"т-1) dy 
-m 
-1 
— d 5т-1 4т-1 
> 2f = 2| = e^ шилэн jd =f at — #6 
pee 402—1 (x^ +x" +1) т 2ті 
2 1 
2172 z 
2 o mlx” 4 ym ыг 
=- MEL ec =- 21+ " 
х 
d 2m(x^" + x" 41 ЕС 
2-4 E 
2 te =—2 | tC PIN 
t tax x 
5: Је) = 2m , үт 2 
1-| sa 2m(x x +1) 
< x 3/4 x? 3/4 
TT T 4) 56. (b ї= | x dx 
Letx ^-y 2-x3^442-3* 
Е -1 3 
=> 4x? dx=dy > dicc e Чу Put = 42 ‚= l 4(-2х) 


х 242-52 
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=> -tdt=xdx 


1=| DLR | —а=-1ов\г+1| 
t +t 


= log | /2 x +1|+с 


57. (b) Let I = | 


хе +1 
Put x = cott > — соѕес2 t dt = dx 
Now, 1 + cot? t = cosec? t 
e! (cot? t – cott +1) 
i=] 


5 ( совес 1) а 
(1+ со t) 


= -| e (cosec? t — cot t) dt 
- | e (cot t —cosec? t) dt = e'cott +С 


-1 -1 
=e% Х(х)-С-А(д.6”) *+С 


=> A(x)-x 
6 6 6 
sg. E ue x dx = (+x 2-1 4 
М | xx! i | х(1+х°) 5 J x(1+x°) i 


! 7 dx —^In|x|-p(x) * c 
xx 


1e(logx? —2logx 


£ +(log xy | 


(logx -? 
(1+ (log x)?)? 


dx 


s. @ | 


-f 1 2logx di 
 "Lü-ogx) (1+ (log x)*)? 


2t e! 


| Which is of the form fe*(/(x) f (х) ёс 


-f(xye* +c] 
е' x 


=— 7 
1+ (log x) 


- +c 
147 


60. (c) 1, KE = fx 99у 904 


1 1 
L= А a = х0) f xx — 50100 р, 
I П 


1 504101 
t= 
ъ= am] 1 12 PT A 
5050 o "9 5050 


I 
1,-140--2 
5050 


61. 


63. 


64. 


5051 5050 
1, -1 2 1 
5050 5051 
_ 5050 
2 5051 
n/2 
1 
(c) Ie | sinx 
2021 
0 п/2 
1 1 
= | — dx 4 | 
EET a 14 eO0* 
ii MEN ) 
A | e 1+ —sinx 
Е 1 sinx 2 л 
3 1 esinx 2 


@) /®)-\х-21-{, 2 ms 
x-2, x22 
2-f(x), f(x)<2 
= sro = | IO fG)22 
2-(2-x), 2-x«2, x«2 
(П-х)-2, 2-х22, x«2 
T]2-(x-2), x-2<2, х>2 
(x-2)-2, x-222, x22 
-х 0<х<0 
x 0<х<2 
“14-х 2<x<4 
x-4 x24 


~ ео) - fae 


= xat ја хїйс INE 2|йх=1 


‚4 
sin’ 3x4 ! tan? x- Hin 3x) 


© | 


|; d(tan‘ x) 


x/6| 2 dx 2 ах 


1 үл/3 4 204 
= вап х:ѕіп 3x)dx 


n/3 
E tan^ xsin^ Зх 
2 


Q1) 


[оза аја 
0 0 
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кз ШШЩ] 


n n 2: 1 
n^ n о 
= ла =[ к-р - 7-7 -Їх-х ep? -3 + 
0 0 2 
According to the questions, 11 11 11 3 
n n-n ОР: D а 
—, —— ,10(n? =n) are in GP 
27-12 68. (1) 
2 
. 22258 п Г | 2x - [3x] | dx 


5 | зэ 1008 n) 


2 
= | |3х—[3х]—х| dx 
= и? =21п > п= 21. : 


2 2 
65, © — [7| x-|x]lis even] = 189-14 = | ора 
2 2 
= 205 п- | x || dx =|, xis [| Bajde 
x 52 2 13 
= 2]; (n —x)dx 2H -3| эх ах 
2 
1 0 
2 ( 2 
=2| лх =2| д2 T = д2 21/3 
| | 272) 8-9 B RUN 
2 2 Б 2 
Е 
k 2 x? 1 2 m 
66. (a) —2|————ax bx^ cx b c 
(a) 6 Jan 69. (d) шене зан 5 i 3 Maru 


[6 


1 b 
Now, (0) =а+Ь- с, (0) = a and Де 


then [— — |Z - 40 
00-х) p n Now, Цэвэлөнал1 j 
k sino bc 
2 = -cos0d0 at+b+c+a+4| а+ —4 
6 т 6 2 4 
т т еар аа 
E Е 6 23 
== = | tan? 040 = | ве 0-1)40 А 
1 1 
0 0 Непсе, [70 цн л0х413) 
0 
=É = (ano Ө)7/6 = Е = 
45 6 6 xsin? x 
70. (©) | n 
—k-243-n 0 Sin x-cos x 
67. (1.50) 
xsin? x , Qn- sin x 
ЙГ 1| x|dx =f x x|dx х 1 х| х Р 23 8 E 
0 0 1 0 sin? x cos? X Sin X-COS X 


а-я (xci d 2 Ї f 
1,0-2хйх |, Qx- Dax |, dx [Tros rae e 
0 0 0 
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71. 


72. 
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T 
(> 2nsin? x 
y sinë x cos? x 


ia sin? x cos? x 
=2n | 8 ONDE. g. |4 
0 sin^x-cos"x sin x+cos’ x 
т/2 - 
=2n | Idx - 2nx- =n 73. 
2 
0 
1 
b) /fG)- 3 > 
\2х3 -9x? +12х+4 
: -1 6x? -18x 412 
Ло) = ‹ 2 3/2 
2 | (2x° -9x* -12x € 4) 
-6(x-1(x-2) 


A22 —9х2 12x +4)? 


уа) = апі 10) - 


It is increasing function 


1 1 
3 «I« ИЛ 
74. 
l.p z. 
9 8 
Ёо | 
© I= an! f(x) + Го + ах 0) 
xoatb-x 
1 b 
"ule tb—x)[ f(at+b—x)+ f (at b41—-x)]dx 
x isle -b—x) Lf +10) + ох i) 
[^ putx>x+linfla+b+ 
1-х)-100) 
Add (i) and (ii) 
b 
21= [Lf Gc D - f dx 
75. 


b b 
21-| f Gc Dax [f G)dx 


b b 
= [/(а+Ь+1-х)ах+| одах 


M-399 


b 


21- 2| f GOdx 


5-1 
[леч 0а [: Putx>x+1] 
а-1 
0 2 
(a) 4a | e ax [e ax -5 
-1 0 
e% 0 e © 
404--| + -5 
= a -a 
-1 0 
1-е“ gta 
4a -5 
=> 402-е%-е2%)=5 
Put е =t 
=> 4+4t-3=0 => (2t+3)(2t-1)=0 
> put a= log 2 
2 
(a) 2с0120--2-44-0 
sinO 
2 
a 0 2 44=0 
sin^0 510 


= 2cos?0- 5 5110 + 4 sin?0 = 0, sin0 + 0 
= 288820-5800-2-0 
=> (2sin0- 1) (sin0-2) 20 


бийг => jm cm 
2 6 6 
5л/6 51/6 
| сов23040- | ees’ 6 
л/6 т/6 
57:/6 
С 1 | e |= ud Lo J 
2 bue 218 6 6 
_l4n_t 
US 6. 3 
F(x) 


(ау ien, | 4Pdt =(х-2)е(х) 
6 


Differentiating both sides, 


A(f Gy f Оо) = g' 0696-2) + вх) 
4(6)* 1 _ 
48 


Putting x = 2, gj) ЕВ 
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moo —— Е 


2 
n cot x dx 


18:18: єєх 


7 cotxdx _ ji Ш 1 ys 
= 0 1+ соѕх 0 1+cosx 


n/2 ve 1 1 л p72 
_ В i ix 5 | ес ах 
0 2cos P 0 


л х me T T 
= tan = 1 |= | 
2 | 2 ! 2 [1] | 2 | тп + тп 


" т=,п=-2, Hence, mn=-— 1 
2л 


T. (b) [= ташааны A) 


» [reo =] а-а 
0 0 


2n 
= | [-sin2x(1-4-cos3x)]dx 40) 


From (1) + (2), we get; 


2n 
ar- | (Dae a= сур" -э1--л 
0 
T 114 
3 2 4 3 
E х l.dx 
= 3 3 ону 2; 
78. (0) Let I- [ес x.cosec? x dx 2 | 7 7 
Цэ JE 
6 6 


cos? x.sin? x 


T u 
: 14х 1 sec? хах 
_ | 4 -| 4 
5 cos? x.tan? x є tan3 x 
Let tanx=u 
1 
3 uà 
4 = 
I- | и йи = 1 
45 
1 = d 
=—3|3 6 = 529 6 —36) 
36 
1 1 7 5 


-3(36 -36) = (36 -36) 


79. 


80. 


ns sin? xdx 
quo ome ex. 
(b) Let | sin x +cosx 0) 


Use the property IN f(x)dx =|, / (а — х)ах 


/2 
T cos? хах 


[= | ——— 
J sin х +cosx (2) 


Adding equation (1) and (2), we get 


т/2 1 
- 2S | (г-у) 


0 


1 1 л/2 
=> I =—| x+—cos2x 
2 4 0 


m-l 
jag 
= 4 


1 1 


(0) Tun ( ax +x4)dx = pun БЭЛЭ 


й 10 
=- fitan! Pat | Цаа А dk 
2 2 
0 -1 
Put x° = t > 2xdx = dt in the first integral 
and x?— 1 = k => 2xdx = dk in the second integral. 


1 1 
= BT tdt -L fitan"! kdk 
2 0 2 0 
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81. 


82. 


83. 
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(d) Using Г Hospital rule and Leibnitz theorem, we get 


|” £(2)=6] 


Putting x= 2, 2f(2) f ‘ (2) = 12f (2) 


(d g(/G)- ю| 


24 xcosx 


"e 2—xcosx 
= lo dx : 
Let [= 1, 2 дон 40) 


5 b 
Use the property | сда = [а *b-x)dx 
a 


a 


Then, equation (1) becomes, 


i 2--xcosx 

= log] —— — |4 р 

I= J 2-3 x 400) 
—п/4 

Adding (1) and (ii) 


is 2—xcosx 2+ xcosx 
= lo : ах 
21- J === Dmm 


—n/4 


п/2 
= | log(I)dx — 0 
-т/2 


=> I-0-logl 


85. 


(а) /00- | &(g)dt, O 


`7 gis а non-zero even function. 

-8(3)-800, -(ii) 
Given, f(x + 5) = g (x) (ii) 
From (1) f(x) - g (9) 


Let, r= | / (t. 
0 


x5 


Putt=2-57= | 70-94 
5 


vfGet5)-g(Q9) 
>fCx+5)=gC x =g) 


(iv) 
х+5 


I- | f .—5)dX 
3 


x) 84. 
|> 


м-401 


0) = 0, е (x) is even > f(x) is odd 


х--5 


«y= 06-36 
3 


x45 5 
эг- | sdas | gOdt (&om iv) 
5 x45 


(c) Хх) = fla — x) 
g(x) + g(a-x)- 4 
Let, the integral, 


I= |, Ров) d 


-|,/(а-х) g(a -x)dx 

E ЇЕ Т(хуйх- Г fla+b-x) dr | 

= I= | f4- god 

> 1- 47004х-1, fA gad 
> [= Jarod- 

=> 21= Г Af (x)dx 


> [= 2p. f(x) dx 


2x x 
(d) 1- ra) 43) наа 
2 
Let | —| =t 
e 


X 
- THET 


=> x(lnx-1)=lnź 
On differentiating both sides w.r. tx we get 


dt 
Inx.dx = E» 


1 
When x = e then = 1 and when x = 1 then t=—. 
e 


[> 1) dt p =| 
2 | |112 ldt 
im | ) t | E 


86. 


87. 


88. 
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пои мы 


2 


sin^ x 
(a) LetfG)- FTT 
S a 
B 2 
sin?(-x) 
Sepe. bd 
РЕНЕ + — 
Е 2 
. 2 M 2 
2 д) тре тте) 
eg ep 
712 2 |n 


=> f(x) is odd function 


2 

Hence, | f(x) dx 20 
-2 

а dx 

w 1- hi- 


с sin 2x (tan* x-cot? x) 


4 tan? x.sec? х 


т 
1 да” х.8ёс x 


аг. A (ап х) +1 


Let tan^x f. 


5tan^x.sec?x dx = dt. 


T 
Whenx 4 then: 1 


5 
T 1 
and x 6 then t > CR 


1027 dt 


= DE tan ! s) 


b 
(d) =| @* -2x?)dx 


IT 
=> —=x'—2x?=0 (for minimum) 
dx 


=>x=0,4/2 
b 
xo M 
Also, [= 5 3 | 


89. 


90 


Еога-0,5-4/ 
122802 
15 
Fora= —/2,b=0 
_-8у/2 
15 ` 
Бога = J2,b--42 
Ec 
15 
For a=—./2,b= 42 
-164/2 


15 ` 


I 


118 minimum when (a, b) = (2, V2) 


x 1 
а) 704-22 + [P roa 
0 23 
=> f(x) =2x-x fx) 
x 
us 


20-32) 
 fQx)- (xy. 


Then, 


1 
211-1) 3 16 24 
2218. 


1+— 
4 


да! "n 25 25 


3 ах 
Que mui 
2 


=] 0 1 


ш 
4 4 dx 32 d 
Е 


_| + + 
-4-2-1«4 1-1-144 104044 044 


2 


4 15) орна өн 7 ) 
2; 2 4 5\2 

т 9 3 
5 20 20 


(41-3) 
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92. 
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T 
(b) т= JIeos x? dx 
0 


n/2 
-2 | cos? x dx 
0 


т/2 
=) | (3cos x * cos3x)dx 


[^ cos 30 = 4cos? Ө — 3cos Ө] 


1 
ра 
21 3/ з 


a) "РӘК 
and /0)-/0)| <2 - x —vP* 


f(x) - fO) 
зае <24х-у 


lim LOk tim 24x- y 
xy х-у xy 
> и’®= 


. f(x) is a constant function. 
Given f(0)=1 > f(x)-1 
Hence, the integral 


1 1 
I dx — [1dx - [x], =1 
0 0 


/3 
т {ап Ө 


(d) Let, /= | PS 


т/3 
sin 


CABE БЕД `/совӨ 
Let cos Ө = 2 

sinO d0 = —2t dt 
Hence, integral becomes, 


1 Poy dt 


р! 


21 
А2 Га 


42 


94. 


95. 


96. 


f" (x) =x cos x 


f" (x) = cos x — 2x sin x 


M-403 


k-2 
is in?x 

© Le, 12 | 7 i) 
Eo va 


b b 
Using, | дах -[f(a +b- x)dx, we get : 
a a 
me sin? x 
m 
-7/2' + 
Adding (i) and (ii), we get; 


dx Gi) 


n/2 x/2 
21- Ї sin?^xdx > 21-2. | sin? x dx 
-n/2 0 


T T 
aix apo 
= 4 4 


(а) f= Г t (sin x —sint) - dt 


. x x . 
= sinx f; tdi |, t sin t - dt 


N 


X š Xx Р 
- —— sin x + [z cos Я +sinx 
2 0 
x2 
> /(х)- =з sin x + x cos x + sin x 


2 


Го) = - cos x +2 cos х 


2 


sinx — 2 sin x 


2 
cos x — 2 cos x 


^ F(X) db =cos x — 2x sin x 


(a) Let I= E -——Ó 
1+sinx 
also let K= as 
1+sin x 


Multiplying numerator and denominator by (1 — sin x), we 
get; 
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ма Е 


_ x(l-sinx) x(l-sinx) 
1- (віп х)> 


= х (1 — sin x) sec? x 


(соѕ xy 


=x sec? x — x sin x sec? x =x sec? x—x tan x sec x 
32 Зп 
Now, [= ЇЕ x sec? xdx — ЇЕ х 8ёс х tan хах 
4 4 
3л Зл 


= EE | E 5 есл) : 
lx Ix 


T T 


Зл 
= [x tan x -In |secx |] 4 
4 


3n 
[x sec x – In | sec x - tanx|] ? +c 
4 


3л 3л 3л 
= [= tan In 
4 4 4 
3л 3л 3л 
sec In | sec + tan 
4 4 
T T T 
tan In 
Ї 4 4 
T T T T 
sec In | sec — + tan 
E 4 4 4 | 
- 202 -1) 
97. (d) Given: 


— 
[= | e? cos? x dx; 
l Jo 


1 _2 
L- he * cos? x dx and 


= 1 -х 
ь= [= dx 
For x e (0, 1) 
> xx or -x«- x? 
and x?» х3 ог-х2<- х3 
=? -х) zu -x 
e^ «e^ ande™<e” 
2 3 
Se <e «e? 
3 
>e*>e* >e 
>1,>1,>1, 
98. (c) Let 
2-si 
mU as езй in x 
I= [2 sinf x ЦЭН dx ..... (1) 
- 2—sin x 


99, 


21 =|} sint x) | + log а 


: 2- яп (-х) 


= || /(х)4х-1 f(at+b-x).dx 
[елена | 
= Г. (sin* x) [ + log E -dx 


= [2 sint х | "T EE Pe Q) 


2—sin x 
2 


After adding equation (1) and (2) we get, 


21-2 |? вш x. dx 
E 


21-4 [Н sin^ x. dx 


3 1 
т 2х-х-хт 3n 
1-2 р sinf x.dx =———2—=— 
0 2х2 8 
[By Gamma function] 
Зл 
© I= | = (i) 
: т 1+cosx E 
4 
Зп 
4 
dx 9 
I- [ ice 41) 
л 
4 


b b 
Using [дах = [fa +b—x) dx 
a a 


Adding (1) and (ii) 


3n 32 
4 2 4 
21- | —ч x; [= | cosec?x dx 
л sin” x x 
4 4 


37/4 an ш 
=- (cotx) 4 =—| cot 1 ца -2 


100. (c) І = Гап" xdx,n>1 


Let I=1, +1, 


-[ (ал? x +tan® x)dx =| tan“ x sec? x dx 
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www.jeebooks.in 
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Lettanx-t 1 1 
— sec? x dx = dt Let 1+- +- =t 
5 X X 
-q= feta 2 = 
e jt dt 5 ne > ( : 5 а-а > [да 
1 X x x x 
= stan” x +С = On comparing, we have This gives, 
2.9 
1 —+— dx 
а= =,6=0 | x x [4 d LC 
2 d (is І + З) ё a 
101. (a) Let1-[ L— xo 
' (х -1a)^ +3) 1 MU 
- +C = 
Let; x -1 = V3 tan Ө Ai] 205 + х5 +1)? 
5 
— dx- 43 sec? . d0 X^ os 
2 х x x 
п/6 З вес? 040 Е 104. ( x | удах | oat] ода 
2 2 1 1 1 
(ШО?) 443) ) Differentiate ул tox. 
x 
2 
6 6 2 
1 [7 ес Ө iy 1 p Жо [ y(t)dt 4-xLv(x) = у(%)] 
3*0 вес? Ө 9 1 
1ашөрб 1.11 T 
3 0 3 2 6 = [ода + э[ху(х)— pO] +92) - У) 
1 
iu k+5=6k 
6 k+5 x x : 
Гуда = [oat +x? уйд-у0) 
=> |й=1 1 1 
т л Diff. again wr. tox 
t t -у(а)- -y (a) + 2x y (x) +x! (х) 
cos 2x | E y Œ) -y (a) = xy () - y (a) + 2x y y 
102. (a) | E - | cos2x x sin 2x .sin^ (2x) dx (133) =x! 00) 
12Nsin2x 12 yl(x) 1-3х 
п/4 ух) x? 
=— | sin4x. (1 cos4x) dx Idy 1-3x | 
л/12 уа E mop nM 
Шш m 
4 4 AIC 
3 | sin4x- 1 | sings In is x 
4 л T y= ge! 
12 12 y 
If cos4x cos&x]"^  1[15] 15 ыг a 
EU 1 ё 721321 128 = = 
л/12 y 3 у= — 
2x +5х? 5 t 
103. @ [— — — 
(х5 +х5 +1)? 10 Fd 
d: 15: : 105. (4) 1- ах ....(a) 
Dividing by x ” in numerator and denominator | [2 — 8х +196 | +2 
2 9 
+15 dx 
| x- Xx b b 
| 1 3, Use If (a+ b—x) dx= [Гоа 
1+—+— 
xo d a 


mos ——— Е 


106. 


107. 


108. 
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(a)+ (b) 


io (x14)? |+] x? | 
10 


af | ёс-э21-6 > 1-3 
4 


l- =f If л -1 m2 
(b) 2| tan xdx ME tan (I-x4x а 
l -i Ap 5 [lala 2 
2| tan хак = [, 7 dx J, tan 01-х-х )4х 
ST PET DESERT 
NS (l-x+x )dx -7 - 2 | tan хах ..... (a) 
12 

Let, = [пап 1 хах 


= | баа! x] = 1 a dx 


01452 


их д l 
= dx = log 2 
4 bia 4 2 % 


By equation (a) 


T д l 
2 1052 | = 
5 E 2 в log 2 


$ log x? 
(а) 1- [— 4х 
5logx^ *log(36 -12x * x^) 


1f logx? 


5 log x? + log(6 — х)? 


40) 


{= | log(6 -x)? _ 
> log(6 -x)? +log x? 9) 
Adding (1) and (ii) 

4 
2I - [dx = [х]ў =2 

2 

1-1 

(с) Letf : А — R bea function such that f (2 —x)=f(et+ 
x) 


Put x =2 +x we get 


Тс-д-7443)-70-х) 


109. 


110. 


111. 


=> f()-fG4) 
Hence period is 4 
50 14 
Consider | f (x)dx = 10 | года = 10[5+5]=100 
10 10 
(d) Let f: (-1, 1) — В be a continuous function 
5шх 
Let | #098 = УЗ, 
B 2 


3 


d 
f(sin x). T (sin x)= E 


3 
=> f (sin x). cosx = EN 


T 


п 
. 2X Ж 
(b) Let /= Гана gj n ын | dx 
0 0 


2sin 5-1 
2 


n/3 x T x 
-Í 1-2sin- dx + | 2sin C -1 |dx 
: 1 3 


n/3 


e T 
U ш—=—=—>—=— 
2 2 6 
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113. 
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x л/3 x 
-|x + des + | 4cos 


0 2 
п, 433 a+(o-n4 40342 
3 2 2 3 
-443-4-2 


NS 


(d) F(x) = 1 Edt, x 0 


х el 


LetI- Г — 


dt 


Putt+a=z>t=z-a;dt=daz 
fort=l,z=l+a 


fort=x,z=xta 


= е “[-F(lt+a)+F(x+a)] 
(By the definition of F(x)) 


= e" [F(x+a)-F(l+a)] 

(a) Let [^ (+= i - P 
= | ода хас = ФР 
(2 


Е oe 


=> |. fGodx = Зо 2 


differentiating with respect to ¢ 


LANE 30,23 3 
«ПГ, fear] = 3448 2 


»Ї feds 


dt d 
Ийэ LC) 3t 
f (0 =- 31 


3-339 =r 


114. 


115. 


116. 


M-407 


T 


(d) Let 1— | [cosx]dx 


0 
т 
ре | 
0 


On adding (1) and (2), we get 


(D 


[cos(n—x)]dx = | [-cosx]dx 0) 
0 


T 
[cos x]dx + ЇГ-сов х]ах 
0 


21- 


ona 


T 
21- | [cos x]+[-—cos x]dx 
0 


21-|, -idx C [x] 2 [7x] 2-1. ifx #2) 
21- E 25-07 

t 
манж 


ё 
(c) Р, = | Повх)" 
1 
put log x = f then x = e' and dx = e dt 
Also, when x = 1, then # = log 1 = 0 
and when x = e, then t = log, e = 1 
1 


RB os frre’ dt 
0 
1 1 

` Pio = [eedt and P, = [беш 
0 0 


1 1 
10 t 8 t 
Now, P,, — 90P, = ! Е ei e di 


1 1 1 
10 t 9 t 8t 
P, - 90 P, = [r9 | 10, Pear 90] eat 
Ру, 90 P, 


1 1 
1 
-6-1010|, “4-1 4 [еа -90f ега 
0 dt 
0 0 
1 1 
P, — 90 P, = e-t0|e-sf би | -8 Sea 


Р,-90Р,- e-10e90[ i5 g at —oo[ i5 Z a 


. Py -90R = -9e 
1/2 1/2 
In(14-2 
© Lers | 202204 or (029 1, 
о 1+4х о 1+(2х) 
Put 2x = tanO 
2dx sec? 040 


2 
eund Ө = 
лб Се 9 dx 


www.jeebooks.in 


mos ey 


also when x =0 > 0-0 


1 T 
d wh => 0 = 45°ог 
and when x 2 n 


T 
pps | 15(1 + tan Ө) x sec? 040 
0 1+ tan? 0 2 


4 
I- 3i In + tan ®) |. 2 029 

2% 1+ tan“ Ө 

(-; 1+ tan? 0 = sec? Ө) 

T 

(4 
1=5| mü-tan0)d0 (0) 

20 


Е 
ДЇ! p 
i= =| In КЕ в) 40 
2 ^ L 4 
(Using the property of definite integral) 


tan  — tan0 
In|14 + 40 
еъ 


= 
| 

м | — 

о ——ь|а 


T 
4 f 4 
i= 3 ilies a lao 
2% 1+ tanO 
л 
4 Г дьэ 
= | In 1+ far Ó +1- јатб 49 
2% L 1+ tanO 
л 
T e 
I- | jii n 
24 | 1--1аа9 
л 
14 
I7 = | [In2- n1 tan0))40 
2% 
л л 
11 11 
I= = | №2.40--| In(1+tano)d0 
2 2 
0 0 
1 л/4 
г= 5020 -1 (from eq. (i)) 


1 T 
-in2[£-0) 
1-1 2 1 


1 mx 
= —x—xIn2 
a 2 4 


T T 
= — 102 1= — 12 
2I 8 or 16 


117. (a) Since, y= |) ф,хєВ 
0 


therefore ё = |x| 
dx 


+ 
Points y = | |4 =+2 
0 


Equation oftangent is 
у—2=2(х—2)огу+2 = 2(х +2) 
=> x-intercept=+ 1. 


n/3 dx 
118. (d) Let, I= — 
@ jm 


Е | dx Ш |. ytan x dx 


albi tan{ 2-3) nig tt Vian x 


Also, given 


/3 
Е E A tan x dx 
nit Ntan x 


By adding (1) and (ii), we get 


I 


Statement-1 is false 


b b 
[одах = [fta b ax 


It is fundamental property. 
Statement -2 is true. 
119. (a) Consider 


sin? x 


cos? x 
[ sin! (Jt) dt + [ cos"! (Af) dt 
0 0 


Let I =f (x) after integrating and putting the limits. 


Го) = sin”! үѕіп2 x (2 sin x cos х) - 0 


44) 


.. ii) 


cos! ycos? x (—2 cos x sin x) - 0 


^f (x)-20 = f()-7C (constant) 
Now, we find f(x) at x = i 


1/2 1/2 
"E = | sin! Jt dt + | cos | Jt dt 
0 


0 
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[719 409 


1/2 


Касс IE dt=—=C 


f(x) -1 


т 
`. Required integration = A 


T ‚ 2 
sin^ x 
120. @) 1- | —— a 
_у21+2 
se sin? x 
EM ! ах , by replacing x by СЕЕ 
1+27* 2 2 
-т/2 
n/2 x 2 
4 j= f 27.8ш x d 
-т/2 1+2* 
Adding equations (i) and (ii), we get 
т/2 n/2 
= | sin? х= | (1— cos 2x) dx 
-7/2 2 172 


pese 
ҮР" | rc) 


iE mE 
SUCUS aT a 


77/3 
121. (d LetI= | vtan? x dx 
77/4 
7л/3 аР 
= | tan x dx = – log cos х^. 
7т/4 


= ie cos Са cos ul 
3 4 


= log cos zr log cos i 
g 4 g 3 


Г Tr J 
cos — соѕ | 21— 4 
=1ор =log 
Tr T 
cos — cos | 27+ z) 
L 3 3 
1 
cos = 
= 105 log 2 
cos — = 
2 


122. (a) x= 
Re 
1 dy 
> =. 
TE dx 


"S 
: If16)-. | fdr, then 22 по) = fiui». 
Ya) 


= 2) - fie). 2 21 


. (b c) g(x+n)= | cos4t dt 


0 


TX T 


= = feos ara + | cos4tdt = g(x)+ [eost dt 
0 х 0 

(itis clear from graph of cos 4t) 

THX T 


[ cos4t dt = [eos 4t dt -8(5)-8(7)-809-8(1) 
х 0 
(^ From graph оЁсов 4t, g (л) 20) 


0.9 
. (d 2 2-х) 
(d) | le ЕЕ а 
-0.9 
0.9 0.9 9 
КА 2 = 
= | [x2 ]dx- [ DERE 
-0.9 -0.9 
0.9 
2-x 
= 1 ах 
От | ЕЭ 
-0.9 
Put log 
шх= -х ә (х) = SEM 
d ; lo 2+x lo (2-х) | 
and f (~x) = 85-32 --108 24x =—f (x) 


So, it is an odd function, hence 
Required integral = 0. 


a 
125. (d) Since [ы = 0 where 0<а<1 


0 


0.9 
| [x - 2[x]]dx = 0 
0 
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нм —— BE 


d etanx Е . а a 
126. (à) Let —G(x) = ji (o ) Applying | f(x)dx= | f(a х) а 
dx х 2 0 0 
n/4 
Tt 
2 5 = + tan( | ад 
Моу, 1- f Zenn? E гаг" ыг dann? dx [ж og 4 | 
A^ 4 и -3| ю 1—tanO T 2 
Let mx? =t > 2nx dx = dt ei + je-s e| Jeo 
^ 1 tanO A 1+tan0 
Wh 1 Р T T 1 j T z/A 
еп х= =, ѓ= — an ойл ЭЭ 
2? 4 4' 16 =8 | [log2—log( + tan Өу40 
0 
A Qn x oc л14 л14 
: iz" Qo й=б@ IT 16 =8log2 | 140—8 | log(1--tan0)do 
16 16 0 0 
2 /4 i 
|I : х 1-8. (log 2)[x]5 —8 | log(1 - tan 0)40 
127. (d) Let [t f (edt = sinx xcosx | 
е 


Ву using Leibnitz rule, we get 1-8. ца 15:2-1 [From equation ()] 
а |х d 2 К 
—| Jt f (t)dt | = —| sinx—xcosx x => 21=2nlog2 
аі. dx 2 І= л 10р 2 
> x f(x) e f(e). 0 =хзшх-х 130. (а) р'(х)= р(1-х) 
Now, put х = T we get => р(х) = -р(1-х)+с 
6 atx-0 
ЭМГЭГТ" р(0)=-р() +с > 42=c 
6 ЯН 6 ыг 6 6 Now, р(х) =—p(1—x)+42 
=> p(x)+ p(1—x)- 42 
T ‚Л 1 1 1 
(Дэн к uu Let I = | родах 40) 
0 
15 1 42 15 Ї 
128. (c) | x|? Jac ist e | | |a [|n je — 1= [pü dx (ii) 
0 
1 42 15 272 Adding eqn. (1) and (ii), 
2 х 2115 1 
сагсан 4 х | 
H | Б 2 | КА 21 = | (42)de 21221 
0 
= -j 1.025 
| : ЕЕ : 131. (c) LetI= | [cotx] ах 48) 
шал - f; [eot (x-x)] dx = J, [eot] dx (ii) 
8105(1+х 
PME Te | Sogl za) day Adding eq" (i) & (ii), 
0 12x? W 
e get 
Put x = tan Ө, a 
B d= sec? 940 21- [, ([cot x] +[-cot x]) ах 
SI 8 | Joi rona) f log(l+tan Ө) sec? BUD aena 
0 1+tan? Ө 0 
йн [БЫ Е-Ь if x ez and [x]+ [>x] =0, ifx e z] 
1-8 [ log(l-tan0)dO -Ò : 
0 -|-х| --л > ааг: 
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132. (b) Weknow that 227 


<1, Югх є (0, 1) 
sinx 


SE 
3/2 
НУ нан | 


0 


«NX on x (0, 1) 


we sje” 
3 3 


1 
< Je forxe(0, 1) 


| m 
133. (d) J 5 72 


=> sec!x—sec!/2 = 


> х= вест х 52 


134. (c) Given that F(x) = f(x) +f (4) where 
x 
xlogt t 
f= га 


^ F(e) e f(e) f " 


elg t y 1/e log t 

р ...(1 

ын | 1-1 й+] p 2 
rs гэх 

+1 

1 1 d 

^ Ри -= 2 -z dt = dz dt — 5 

t t 2 


when t=1 => z= land whent- l/e 
> z=e 


135. 


136. 


(ee тын d 
i 2-1 2 


B [= = (-4) [5 


| logz d 
1 (2-1) 


M. logt 
~ #1 (tl) 

[By property | f(t)dt= E f(x)dx] 
Now from eqn. (1) 


elogt e logt 
dt 4 
1-1 J 1+2) 


F(e) Ja 


= [98008 -| (089041), 
11140) (1-0) 


д freu 


Letlogt=x  .. lg - dx 
t 


[when {= 1,x=0 and when t=e,x=loge=1] 
2 1 
ко) [xd Бо |2 
0 2 б 


> F(e)- : 


(b) Leta=k+hwherekis ап integer such thatand 0 € A < 1 
> [а]=^ 


а 2 3 
^ [DA Gide = пода [оода + 
1 2 


1 
К k+h 
= | (k -1) f'(x)dx + | kf Gx)dx 
К-1 
-4/0)-/0)) 24/0)-702)) +34 (4) E 
ass + (k— 1) tf) — f(k-1)1 +k (+A) РО) 
=—/(1)—-/@-/(@)......... —f(K) - (К+) 


-[a]f (a) - FQ) + f2)+ f (3) +... fla 
E 
(с) 1- | [+ п) T cos 2 (x 4 3r)]dx 
3n 
(2 
Put x - n zt 
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ma as 


T 


ш 

2 
Iz [12 + cos? t]dt = 2 | cos” tdt 
0 


[^ В is odd and cos? t is even function] 


(1+ cos2t)dt = 5 +0 


PUER 


137. (d) 1- jen x)dx = jc — x) f (sin x)dx 
0 0 


Т т 
=n f sinxydx -1 =>2/ = nj f (sinx)ax 
0 0 
т/2 


E х)ах =n J f (зїп х)ах 


[^ sin(a — x) =sin x] 
n/2 
= л | f(cosx)dx 
0 


6 
VX 
138. = .. (1 
ша n in 
De (a (2) 
3 V9- сан : 


b b 
ГУ [ходах = | fta b - х)ах1 


Adding equation (1) and (2) 


ї 6 3 
2I = | dx =[x]§ = f= 
5 2 
p cos? x 
139. b) Let 1» | ——dr XD 
Ml*a 
2 
cos 
[5 C9, 
E ta 
Using Ги) dx = I" a+b- x)dx 
a a 
T x 2 
a cos x 
BI x dx 40) 
ча 


=T 
Adding equations (1) and (2) we get 
T ( аху T 
1+ 
21- [ess =| d= | ов? x dx 


= -T 


1--а” 


E 2| cos? x dx [7 f(n-x) =f@)] 
0 


140. 


141. 


142. 


ul 


: 
=2х х2|с cos? x dx = aji? x dx E Л» |= rœ] 
0 0 


us 

2 2 
хаг ашиг f(r- cos? x)dx 

0 


=> 1-2|ах-2 


1-1 2") =x I 
2 > 


! 2 l 23 
(b) 7, - [2* dx, h = |2 dx, 
0 0 


cos? x dx 


т5-үэ|а 
omen а 


1 2 ! 3 
h =[2* dx, 14-27 dx 
0 0 
3 2 
v2* «2*,0«x«1 
1 1 


x? х3 
> [2 а> [2% = psy, 
0 0 


3 
and 2" »27,х»1 


> L»L 


Applying L Hospital rule 
im US E f €)] 


ни 


=4(f(2)° f'Q) 


= 4x6) E» 
48 


x 


d 5 E e 
(d f(x) les fc» 


1 Оо) + f(-x)21VxeR 
f(a) 

| хе 4х (1-х) Ах 
f(-a) 


l+e* е*+1 


Now Д = 


f(a) 
| а-аа х) 
f(-a) 


b 
x) dx а= | f (ab -x)dx 


a 


b 
using Їл 
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ша —— — — — — — — ——————— E 


f(a) f(a) 3 7 E 3 P 
> | stü-oMk- | хо) Зээ | rupe 
f Ca) f Ca) з |, 3j L3 di 
= -h —2h =h 
(3H 1) (27-3 1 1 
п | 3 3 3 3 3 
143. (b) Let z= J Х/(їпх)ах «() 224 .2 28 
0 = —+—+—+6+ 
We know that 333 3 3 


a a T 1 1 
[годах = | f(a — х)ах = | (x — x) f sin хуйх EU 146. (4) /-| х1-хУ dx= ах) х) dx 
0 0 0 


0 0 
Adding (1) and (ii) | 1 
: z = [а х) о" =x" ae 
7.21 = nf f(sinx)dx -л2| f(sinx)dx d 0 
2 0 yr y? ! 1 1 
[^ sin(n — x) =sin x] n+l n+2 : > 41 n2 


п 


1 


: | "ГҮ ГО 
"m n| ба A=n 147. (d) Given that f'(x)- f(x) => ТО) = 
0 


Integrating both side we get 


= t= "e 
Let logy = t>e'=x log f(x) = х+с f(x) = е 


1 
— = dx — dt dx = xdt > el dt. 


fO)=1> /(х)-е” 
л гоВ(х)-х2-Дх)-х2-ех 
in x 4 cos x)? 


2 
(s 

144. (c) 1- : г 
ты ^. [дв бох = fe*(x? еза 

0 0 


I2: „Л. 
Ё (sin х+ cosx)? 


-—————=—= 1 2 Г 2 
| 2 = [x^e*dx — [e^ dx 
0 y(sinx+cosx) 0 0 


T 
m 1 : 1 1 
= lae], 2|хе" е : р |, 


2 
е Е 1 2[е ем 24 
2 2 


T 
pO 2 2 
sin x 4 cos x : 
1-1! - ) dx = | (sinx +cosx)dx 
0 (sin x + cos x) 


sins +6051 >0 Цан 2 2 


T 


b b 
or 1=[-cosx+sin x]? =2 148. (с) = [годах = [(a- b x)f (a b - х)ах 


3 3 
145. (d) 11-32 а= [|х?-1|& We know that 


-2 2 


b b 
г ода = | f(a+b-x)dx 


хэ: P 


b b 
Now|x'-1p4-x? if -1<х<1 = (a  b)[ f (ab — x)dx - | xf (a+b-x)dx 
xd if х21 4 E 
b b 
Р | 3 = (a+b) f(x) dx- af (de 
г. Integral is. | (32-04 [аха -Dax a a 


E "i 1 [>> Given that a + b — x) = f(x)] 
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мам ЕЕ 


b 
21 = (а+5)| одах 


149. (d) lim 


(by L’ Hospital rule) 


t 
150. © Е(0-1/(-у)80)4у 
0 


= (Psa = Am 


0 0 
222 
= [ее 0 |= е! Шан ан 
el 
-6ё-(1-1) 
п 2х (l+sin x) 
151. E om». 
©) Г, 1+со52 x 
S Su zl ээ di 
7T]-rcos^x -51-08 x 
б 412 sin x dx 
= 0+ ————. 
0 I. cos? x’ 
We know that 
a 
E | f G)dx =0, if f(x) is odd. 
=g 
a 
= | , if f(x) iseven 
нэ pe D (т — x) iy 
1+ cos? (1 — x) 
(1 — x) sin x 
dx 
afo 1-- cos? x 
x sin x dx x sin x dx 
І= 4л 
ione. x “оо 
21- 4п[" = dx 
0 1+ cos^x 


put cosx=t > -sin x dx = dt 


when x = 0,t = 1 and when x=7,t=-1 


= л tan! 1 - л гаа" 1- tan“! (-1 | 


_ 2n| = UM =2п.1 2 
4 (4 2 


152. (d) Weknow that [x] is greatest integer function less than 


equal to x 
2 1 V2 
= 158 аг шаа J | x? Jax+ 
43 2 
2 2. d 
fieh [реа 
У2 48 2 


- [бз | ldx + | аах» | Зах 
0 1 Ja КД 


(xh? «315 + [3x5 


= \/2 -14245 -2V2 +6-3V3 
-5-43-42 


т/4 
153. (b) 1, *1,,5 = | tan" x(1+tan? x)dx 
0 


п/4 n+l n/4 
tan xX 
= | tan" x sec? x dx = 
0 n+l 


А 1 lim 
Е > Mn nU, I... 


. n 
= lim и. = li = lim- ysl 
noo n+l noontl mals 


10x 
154. (а) 1- | je pae ied 
0 0 
[^ 5100107 — x) = sin x] 
T 
- 10 [sin x dx 
0 
"и sinx »0,for0«x«m. 


as sin (1. — x) = sinx 


л/2 
1-20 | sinx dx - 20[-cosx]5 = 20 
0 
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155. 


156. 


157. 
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x 
(a) F(x)= | гв(да 
1 
Differentiate by using Leibnitz's rule, we get 


F'(x)=x g(x) = 2 (адаи 
1 


At х= 1, 


1 
Е()- 1f f (u)du -0 
1 


Now, differentiate eqn (1) 


F"(x) =x" f(x) - | У(и)аи 
1 


At x-l, 


1 
F" -1./(1)-2х1 1 f (du 
1 


-f(0)-2x0-f(1) 

F"(1)23 

Then, for F'(1) 20, F"(1)=3 >0 
Hence, x = 1 is a point of local minima. 


1 1 1 


3 3 3 
lim (n+1)? +(n +2)? +...4+(n+n) 


(а) „ә 1 
n(n)? 
1 
= lim iar) 
D790 5 =] 1 
n.n? 
Ше - га 
- [d+x)3dx EE EH 
0 n n x 
3 41 3 - 3 
|= | = OP == 
= ni ) д ) 1 
0 
2п 2 
: п ах 
= lim » ——~ = 
@ Letz- Bim 2,7 7 ne 


159. 


lim 1 (г) 
now — 2, a 
_ ntu 21 
a-l 60 
(+21) ESI 
n 2 n 
T JE 
[ох x I ail 
sel 60 es 60 
2 2 
_1_ 
=> _а+1__ 1 


(a+ 1)(2a+1)=120 
2а?+3а-119=0 
242-17а-14а-119-0 
(a—7) (2a+17)=0 


ууу 


а-7,--- 


U 


1 


| Бин! 


n?” 


21 r 2 

1 In| 14 - 

im 2, af А J, na + дах 
Let 1 +x=t>dx=dt 
whenx=0, t=1 


x=2, t=3 
3 3 33 27 
ny=f шаг [rint — t]; 1 И zl 3 
е е 
27 
> yc 
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ma es 


dx r 2 r? . lr 25 r? 
160. (a) Le f(x) = |5 lim — sec = lim —.—sec 
sn x по ц п noon n п? 
Дх) = | совсс хас = Given limit is equal to value of integral 
From reduction formula, we have f 2 2 
xsec^ x^dx 
L- [ее ndx- cosec" ^xcotx | n-24 0 
n п-1 "E T T: 
4 2 or = [2xsec x? dx = =| sec? iat [put x? =t] 
cosec xcotx 4| -cosec^xcotx 2 2 0 2 ? 
5 5 3 3 ! 


cosec^xcotx 4 
5 


8 
cosec?x.cot x о (2 
162. (b) „%2 ,—” [Using definite integrals as limit ofsum] 
n 


—(1+ cot? х)2.сої x 4 r=l 


= (14 cot? x)cot x 


5 15 1 
8 2 2 -|e'dx-e-1 
——(-cot x) (с. cosec^x =1+ cot^ x) 0 
15 
4 54, 24 4 
-1 По, эмгэгт?” 
= =| 1+ cot* x+2cot? x oot x-——| eot cot? x| 163. (a) [ү гээ lunt 
5 15 пә m 
8 
ao lim Padus +n 
1 noo m 
= DOCE 3 
coz OE aE ereot] pan юү d "o 
- lim — X lim —. lim 
- 4 3 8 no n r=] «И no n noon “П 
cot x cot x cot x 
5 15 15 1 1 1 51 1 
4 E 3 х 
= |x" dx- I dx= 
-15 собх 10 3 J! as mu 1 B ыг 
= cot x cot x 0 0 0 
15 5 15 
21929 e. n? 
-собх 2 3 164. (а) Ме һауе lim ————— —— ——; 
- 5 m x —cotx n 00 пР*\ 
It is a polynomial of degree 5 in cot x. п up 1 Pt 1 1 
1 12 4 lim = [х?ах= = 
sec? x4 7 sec? Я non? -n | pti pti 
161. (d) lim |” Án" B " is equal to 
no 3 29 1 2 
+— ес” — +....+ —5ес 1 
n 
n n 
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Applications of 
Integrals 


Curve & X-axis Between two 
Ordinates, Area of the Region 
Bounded by a Curve & Y-axis 
Between two Abscissa 


| TOPIC EH 


1. The area (in sq. units) of the region 


A={(x, у): (x-D[x] у 2/x,0€x €2), where [r] 
denotes the greatest integer function, is : 
[Sep. 05, 2020 (ID] 


8 1 4 
@ $4275 DEM 
8 4 1 
о ga a 


2. The area (in sq. units) ofthe region 


1 
x у): 05 ух” +l, 0<y<x+l, -<х<2} is: 
У 2 


[Sep. 03, 2020 Q] 


3 oP HN 
ое OF] Du w; 
x, пеат 
2 
и: 2 
. iven: f(x) = 27 2 
1-х , аа 
2 


2 
1 
and г(х) = (: ij » x ER. Then the area (in sq. units) of 


the region bounded by the curves, y = f(x) and y = g(x) 
between the lines, 2x = 1 and 2x = NE ‚ 18: 
[Jan. 9, 2020 (ID] 


13. 1 1 X43 1 48 
Ne a 07,3 ба Фа 


(a 


5. 


8. 
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The area (in sq. units) of the region 
A= f(x y) ER x ROd"xd"3,0d"yd"4, y d" x? + 3x} is: 


[April 8, 2019 (1)] 
53 59 26 
(a) ГЭ (5) 8 (c) A (d) 3 


The area of the region 
А = {(х, у): 0 <у<х |х| + 1 and—1 <x <1} іп sq. units is: 
[Jan. 09, 2019 (ID] 


2 1 
- b) 2 - d) = 
(a) 3 (b) (c) 3 (d) 3 
Let р(х) = cosx?,f(x) = vx, and a, B(a<B) be the 


roots of the quadratic equation 18x? -9nx +27 =0 . Then 


the area (in sq. units) bounded by the curve у = (gof)(x) 


and the lines x = &,x = В and y=0,is: [2018] 
(a) 5+) (b) 58-42) 
© 562-0 @ 503-0 


Let f: [— 2, 3] [0, о ) bea continuous function such 
that f(1—x) = f(x) for all x €[-2,3]. 

If R, is the numerical value of the area of the region 
bounded by y = f (x), x = —2, x = 3 and the axis of x and 


3 


№ = [ x f(x) dx, then: [Online April 25, 2013] 
-2 

(а) 3R,=2R, (b) 2R, =3R, 

(c) Еу = В, (d) R, -2R, 


Let f (x) be a non — negative continuous function such that 
the area bounded by the curve у = f (x), x - axis and the 


т т 
ordinates x = 4 апах = В > 1 18 


[в sinB+ 7008 В+ У) . Then f B 18 12005| 


x as 


10. 


п. 


12. 


13. 


14. 


15. 


16. 


i wn B Different Cases of Area Bounded e | 
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(a) Ga 2-1) (b) (2-24) 


(c) 1-2-0) (d) [1-243] 


The area enclosed between the curve у = log, (x +e) and 
the coordinate axes is [2005] 
(a) 1 (b) 2 (c) 3 (d) 4 

If y = f(x) makes +ve intercept of 2 and 0 unit on x and y 
axes and encloses an area of 3/4 square unit with the axes 


2 

then Года is [2002] 
0 

(a) 32 (ЫТ (c) 5/4 (d) -3/4 


Between the Curves 


The area (in sq. units) ofthe region 


А={(х, у): М+М «L2»? > x} is: [Sep.06,2020 (D] 


l wd 1 a 
Өс Фе OF бү 


The area (in sq. units) of the region enclosed by the curves 

y-xl-landy-1-x?isequalto: [8ер. 06, 2020 (ID] 
7 16 

(c) 2 (4) 3 


4 8 
(8) 3 (0) 3 


Consider a region R = (х, y) eR? : x? € y < 2x}. Ifa line 


у = & divides the area of region R into two equal parts, 
then which ofthe following istrue? [Sep. 02, 2020 (II)] 


(а) а? -6а? +16=0 (Ы) 302-8022-8-0 


(с) 3o? -8а+8=0 (d) o? -69?? -16 20 
The area of the region, enclosed by the circle x? + у2 = 2 
which is not common to the region bounded by the 
parabola y? = x and the straight line y = x, is: 

[Jan. 7, 2020 (D] 
(а) (247—1) (b) (61—1) 
(с) (127—1) (d) (121.— 1)/6 
The area (in sq. units) ofthe region 
((х,у)єВ 22 <y € 8x + 12} is: Маш. 7, 2020 AD] 

125 b 128 124 d 127 

Uc e qu 0- 
For a> 0, let the curves C: y?- ax and C»: х2= ay intersect 
at origin О and a point P. Let the line x =b (0 < b < a) 
intersect the chord OP and the x-axis at points Q and R, 
respectively. If the line x = b bisects the area bounded by 


RS 
z» then 


[Jan. 8, 2020 (1)| 


the curves, C, and C5, and the area of AOQR = 


‘a’ satisfies the equation: 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


(a) x®-6x3+4=0 (b) хб- 12х3+4=0 
(c) x6+6x3-4=0 (d) x6—1233-4-0 
The area (in sq. units) ofthe region 
{(x, y) e R: x? <y <|3— 2х], is: [Jan. 8, 2020 (1D] 


32 34 29 3l 
(a) ЕЗ (5) E (c) E (d) Эр 


If the area (in sq. units) of the region (х, у): y? € 4x, 
x+y<1,x20,y20} isa 4/2 +b, thena—bisequalto 


[April 12, 2019 (1)] 
10 8 2 
(a) 3 (b) 6 (c) 3 (d 73 


If the area (in sq. units) bounded by the parabola y? = 4x 


1 
and the line y = Ax, A>0, is = , then A is equal to: 


! [April 12, 2019 (П)] 
(а) 246 (b) 48 (c) 24 (4) 443 
The region represented by Ix- y] <2 and bx y] 52 is 
bounded by a : [April 10, 2019 (1)] 


(a) square of side length 2,/2 units 
(b) rhombus of side length 2 units 
(c) square of area 16 sq. units 

(d) rhombus of area 8./2 sq. units 


The area (in sq. units) of the region bounded by the curves 
y=2* апа у= |х + 1|, in the first quadrant 18: 


[April 10, 2019 (ID] 
3 3 
log, 2-— l 
@) 108,2+5 9 5 
1 3-1 
(c) 2 (d) 2 log,2 


The area (in sq. units) ofthe region 


A= ((x, У): 3 <y<x +2} is: [April 9, 2019 (1)] 
10 9 3] 13 
(a) 3 (b) 2 (0) — (d) * 


The area (in sq. units) ofthe region 


2 
A= (3:7 <x<y+4} is: | [April 09, 2019 ŒD] 


(b) 30 (c) 16 (d) 18 


Let S(a) = (х, у): 2 <x, 0 xx <a} and A(a) is area ofthe 
region S(o). If fora à, 0 <à < 4, A(A): A(a) 2 2:5, then X 
equals : [April 08, 2019 dD] 


1 


» 


1 


4} 
© (>) 


53 
(а) 3 


1 

4\3 
(a) (x) 
1 


o 457 
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Applications of Integrals M-419 
25. The area (in sq. units) of the region bounded by the їж 1 2 
parabola, у = х2+2 and the lines, у=х+ 1, х=0апах = 3, (а) —=+- (b —=+— 
is: Jan. 12, 2019 (1)| 243 3 455 3 
1 2т, 1 4 
15 21 17 15 Оез а PRIME Жы 
0-2 OF © X. © 2 3 Ова 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


The area (in sq. units) ofthe region bounded by the curve 
52 = 4y andthe straight line х= 4y -2 is: 
[Jan. 11, 2019 (D] 


- ME: 
гс d d. d 
The area (in sq. units) in the first quadrant bounded by the 


parabola, y — x? + 1, the tangent toit at the point (2, 5) and 
the coordinate axes is : [Jan. 11, 2019 (П)] 


187 


8 37 14 
о. «o ©] Os 


If the area enclosed between the curves y = kx? and 
x = ky?, (К > 0), is 1 square unit. Then К is: 
[Jan. 10, 2019 (1)| 


1 2 
(a) 55 © в © 45 «в 


The area (in sq. units) bounded by the parabola y =x —1, the 
tangent at the point (2, 3) to it and the y-axis is: 
[Jan. 9, 2019 (D] 


56 


8 32 14 
(a) 3 (b) ES (c) 3 (d) 3 
2 


If the area of the region bounded by the curves, у = х, 
1 | : : 

у= — andthe lines y =0 апах= t (t7 1) 15 1 sq. unit, then 
x 


t is equal to [OnlineApril 16, 2018] 


4 3 
(a) = (5) е29 (© = (4) e? 
3 2 
The area (in sq. units) ofthe region 
(xe R:x20, y 20 y2 x -2and y< 4x] ,is 


[Online April 15, 2018] 

13 5 

a) — с) — 
Ое © - 


Thearea (in sq. units) ofthe region 


10 8 
(b) E (d) 3 


(х, y):x20,x+y<3,x2<4yandy<1+ Vx | is: 
[2017] 


5 3 7 
@ 7 © 5 ® = 


The area (in sq. units) of the smaller portion enclosed 


between the curves, x2 + y? = 4 and y? - 3x, is: 
[Online April 8, 2017] 


59 
(b) 12 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


The area (in sq. units) ofthe region (х, y) : y? > 2x and 


х2 + у? «4x, x 20, y 20] is: [2016] 
442 п 2N2 
З b --212- 
(a) т 3 (b) 2 3 
"E. 9 7-3 


The area (in sq. units) ofthe region described by 
А = f(x, y|yzx?-5x ^ 4,x - yz 1, yx 0] is: 

[Online April 9, 2016] 
w UI То оо 
Әт OF OF OF 
The area (in sq. units) of the region described by 
{(x, y) : y? 2x and y2 4x— 1} is [2015] 


15 9 7 5 
Ou Эз Oz OG 
The area (in square units) of the region bounded by the 
curves у + 2х2 = Oand y + 3х2 = 1, is equal to: 
[Online April 10, 2015] 


3 
(d) 7 


5 ь 1 ы 
@ = (b 3 © 4 
The area of the region described by 
А-у): +y? <land y? 51-х} is: [2014] 


л 2 л 2 m. n 4 
а fuga Mas 


The area of the region above the x-axis bounded by the 


т 
curve y=tan x, 0 <х < 2 andthe tangent to the curve at 


х = I is [Online April 19, 2014] 
1 1 1 

—|log2-— —| log2+— 
(a) (lo | (b) Al 8 3 

1 1 
(c) 5-log2) (d) 5(1+1082) 
Let A = {(х, у): y? < 4x, y -2x 2 — 4). The area (in square 
units) ofthe region A is: [Online April 9, 2014] 
(a) 8 (b) 9 (c) 10 (d) 11 


The area (in square units) bounded by the curves 
у= fx .2y—x+3=0, x-axis, and lying in the first quadrant 
is: [2013] 


27 


(a) 9 (b) 36 (c) 18 @ T 


па —— Е 


52. 
42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 
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А T 
The area under the curve у = | соѕх – sin x |, 0< x x ~, 
2 


and above x-axis 18: [Online April 23, 2013] 
@ 2/2 (5) 242-2 
(с) 24243 (d) 0 


The area of the region (in sq. units), in the first quadrant 
bounded by the parabola y = 9x? and the lines x = 0, y=1 
and y=4, is: [Online April 22, 2013] 
(a) 7/9 (b) 14/3 (c) 7/3 (d) 14/9 
The area bounded by the curve y = In (x) and the lines 
у= 0, y=In (с) andx = 0 is equal to :[Online April 9, 2013] 
(a) 3 (b) 3In(c) -2 
(с) 3In(c) *2 (d) 2 

у 


The area between the parabolas x mune 


х2 = 9y and the straight line y =2 is: 


10/2 2042 
(а) 20/2 ® $ © —,- (1042 
The area bounded by the parabola y? — 4x and the line 
2x —3y+4=0, in square unit,is [Online May 26, 2012] 


2 1 1 d 1 
GF OF; © @ 5 
The area of the region bounded by the curve 
у= x), and the lines, y = 8, and x = 0, is 
[Online May 19, 2012] 
(d) 16 


[2012] 


(a) 8 


Ifa straight line y — x = 2 divides the region x^ у? <4 


(b) 12 (с) 10 


into two parts, then the ratio ofthe area ofthe smaller part 


to the area ofthe greater partis [Online May 12, 2012] 
(a) 3т-48:7-8 (b) т-3:37-3 
(c) 3т-4:7-4 (d) т-2:3л-2 


The area enclosed by the curves y = х2, y = x3, 


х= 0 and x - p, where р > 1, is 1/6. The p equals 

[Online May 12, 2012] 
(a) 8/3 (b) 16/3 (c) 2 (d) 4/3 
The parabola y? = x divides the circle x? + y? = 2 into two 
parts whose areas areintheratio [Online May 7, 2012] 
(а) 9л--2:3т-2 (b) 9л-2:3л-2 
(c) 7n-2:2n-3 (d) 7л--2:3л-2 
The area bounded by the curves 


[2011 RS] 
y? = 4x and x? = 4y is: 


32 : 
(a) — sq units 


» "Sa un 
3 (b) 3 59 units 


8 | 
(с) = 54. units 


3 (d) 0 sq. units 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


The area of the region enclosed by the curves 


1 
y=x,x =e, у = — and the positive x-axis is [2011] 
x 
3 | 
(а) 1 square unit (b) 5 square units 
5 : 1 . 
(c) 2 square units (d) 2 square unit 


The area bounded by the curves y = cos x and 
Зп 
у = sin x between the ordinates х = 0 and x = z is 
[2010] 


(а) 44242 (6) 442-1 


() 44241 (d 442-2 

The area of the region bounded by the parabola 
(у — 2 = x -1, the tangent of the parabola at the point 
(2, 3) and the x-axis is: [2009] 
(a) 6 (b) 9 (c) 12 (d) 3 

The area of the plane region bounded by the curves 


х+2у2 = 0 and x + 3? = lis equal to [2008] 
5 1 2 = 
Әз 05: OF 0; 
The area enclosed between the curves y? =x and y =| x | is 
[2007] 
(a) 16 — (b) 18 (c) 2/3 (d) 1 


The parabolas y =4x and х2 = 4y divide the square 
region bounded by the lines x = 4, y = 4 and the coordinate 
axes. If S1, S5, S4 are respectively the areas ofthese parts 


numbered from top to bottom; then 5: $5: 53 is [2005] 
(а) 1:2:1 (b) 1:2:3 (©) 2:1:2 (d) 1:1:1 
The area of the region bounded by the curves 
у=|х-2|,х=1,х=3 and the x-axis 1$ [2004] 
(a) 4 (b) 2 (c) 3 (d) 1 

The area of the region bounded by the curves 

y 2 |x-1| and y 23-[x| is [2003] 


(a) 6 sq. units (b) 2 sq. units 

(c) 3 sq. units (d) 4 sq. units. 

The area bounded by the curves y = Inx, y = In |x|,y = | In x 
| and y=|In 18 [2002] 
(a) 4sq. units 
(c) 10 sq. units 


(b) 6 sq. units 
(d) none of these 
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Applications of Integrals 


M-421 


 Hints& Solutions —_ 


1. (а) [x] -O when x €[0, 1) and [x] - 1 when x e[l, 2) 


_ 0 0<х<| 
х-1 1<х<2 


Required area = Area of trapezium PORS 


“3/2 1\2 
- | 8-3) ах 
2 


2: 
_ 49? 1 8/2 1 172 
3| 2 3 2 Е 
3/2 
1043 1\1... 3\1 гү 
2 = +1 х 
. 2( 2 |2 21-3 2 
1/2 
uS d 
4 3 


4. (с) Since, the relation у < x? + Зх represents the region 
below the parabola in the 1* quadrant 


(0, 0) (1, 0) (3, 0) 


> °+3x=4>x=1,-4 
the required area = area of shaded region 


E x 5 79 
3 24| 2 24 Eb un 
= f o? +зх)уах+ | аах - E +14 
0 
3. (b) Coordinates of P тоо У o ,R 3 | x5 
2 2 2 2 1.3 59 
= —+—+8 = — 
323 6 


and 53) 
2 2 
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(b) Given А = {(х, y) : 0 <y <х|к|+ 1and-1 €x € 1j 


-. Area of shaded region 


- (ig (-х2 +1)4% «fo? 4 dx 
+] 4] 
=|-——+x] +| Lx 

3 -1 3 0 

1 1 
=0 E JE (0--0) 


id 
3 


6 | 
ET 2 square units 


(d) Here, 18x2- 9x ^ 12-0 
=> (3х-10)(6х-1):-0 


2 
=+ 
3 


T T 
a=—,p=— 
= 6873 


Also, gof(x) = cosx 10. 


n/3 
| cosxdx _ 43-1 
п/6 2 


Кед. агеа = 


(d) We have 
3 3 
В, = [хо ёс-| 0-3) /(1-х) dx 


-2 52 


b b 
Using | f(x) dx =| f(a+b—x) d 


a a 


3 
> Rj2[-3/04 
-2 


Су Ло) =ЛА х) on [-2, 31) 


3 3 
. В) +В) = | х /о) dx « | (1-х) f(x) dx 
20 -2 


3 
= о) = в 
-2 
=> 2R,=R, 
(d) From given condition 


8 
| ла = BsinB +Z сор + (28 


п/4 


11. 


ma о — dÁEEEE 


Differentiating w. r . t В, we get 

/(8)= В cosB +sinB — Tsinp + 2 
л п.л T 

А2) вон 1) 4+2 


xte-0 


0 0 
Required area A= | ydx = | log, (x + e)dx 
1-е 1-е 


put x+e =t > ах = dt alsowhenx=1-e, t= 1 and when 
x=0,t=e 


e 
Айе flog. tdt = [tlog, t -(] 
1 
е-е-0+1=1 
Hence the required area is 1 square unit. 
р 3 
(d) Given that | f (x)dx = 4 ; Now, 
0 


2 2 2, 
fof (de = xf Г'одах = | одах 
0 0 0 


- 85-02 
-Ix /001,-2-2/0)-2 


3 3 
Б.Б! С. i ER 


1 
Required area = 4 f 2y!dy* fena) 


1 
2r 341; 1 1 1 2 1 1 
-4 2--Х-3Х-1-4|-х-4 
>ре БНН 
5 
ын 
24 


2 
5 
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Applications of Integrals M-423 
12. (b) Required area А 
: _ 2 = 2л — [vx — xdx 
0 
Е 2 | 
=2л— -— 
3 2 
0 
1 
2 1 1 127-1 
Area -2|((1-х2)-(52-1) х =2n | Jem | )- 
| | 3 2 6 6 
1 
=4f d-x*)dx 15. 42-у у= 8х +12 
0 


1 
(x3) 1 2 8 

-4|х ZU ET = i 
| 3), 3 3 3 5q. units 


13. (b) Lety=x? andy=2x 


Given curves are 


4) =y 40) 
у=8х+ 12 41) 
From eqns. (1) and (ii), 
4x? = 8x 12 
xi-x-3-20 
x!i-2x-3-20 


xi-3x -x-3-0 

(x+ 1) (x-3)=0 

х=- 1,3 

Required area bounded by curves is given by 


ши! 


3 
4- | (8x +12-4x7)dx 
-1 


3 
2 3 

uc усаа", 
2 3 


-1 


= (4(9) +36 —36) (4 2+5) 


23648 4 т 4 132-4 128 
3 3 3 3 


16. (b) Given eqns. are, x? = ay and y? = ax 


307 —807/7 4820 


14. (d) Total area — enclosed area between line and parabola 
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ma ———————— Е 


After solving, we getx=a,y=a 
Now, coordinates of B is (a, a) and A is (0, 0) 


=> (y*2y-82ys2-3242 


Now, coordinates of Q is (b, b) Hence, required area 

1,5 1 3-242 1 

“эйж айн. - Í 2x dee x Q2 -2)xQ42-2) 
Area bounded by curves and x = 1 is 9 
1 2 а 2 3-242 

1 
| io -Бр ул" = dx = EU +4(g44-8y2) 
0 а 24 а 3 0 2 
2 

28.28. -Э2х(3-242)/3-2-.0 6-4 2 

3 3a 6 3 
> ava -2=a° 43-2428 -)+6-4у2 
> а#+4@+4= 160 3 
=> а 12а+4=0 

[:2 -1? 23-242] 


17. (a) Point of intersection ofy =x? andy =— 2x + 318 
obtained by x? + 2x-3 = 0 


= 562 3-44242) «6-442 


Y 

Г 

| TU 

| 3 3 

| 

X 

= 10 8 

i ! а= 8/3 and b=- 10/3 => a-b 3 э 6 


19. (c) Given parabola у? = 4Ax and the line y= Ax 
> x--3,1 
1 


So, required area = [ (line — parabola )dz 


=3 


1 3 1 
= [o 2x x?)dx Е х? - | 
-3 


4 
-3 Putting y = Ain y? = 4Ax, we getx 2 0, — 


À 
Qr a2 3,43 
15 -3 17-3 
= (3)4 4 | | Е 28 32 4 


2 3 3 3 


А 
18. (b) Consider у? = 4хапіх+у= 1 ит | 22 Ёлын 


4/X 
MAX? x 32 8 


3/2 2 эл 


8 1 
EET 9^? A-24 
20. (a) Let, C,:|y—x|<2 
C: |y+x|<2 
Substituting x = 1 — y in the equation of parabola, By the diagram, region is square 


=4(1-у)=у+4у-4=0 
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Applications of Integrals M-425 


23. (d) 
(х=у+4) 


Required area 


y =2x 


2 
Given region, А = [Ж : T <x<y ” 


Now, length ofside = 452 422 -2,/72 


4 4 2 
21. (d 
i Hence, area = | xay= if» +4 Я E 
(1,2) =~ = 
(0, 1) yi, yf 64 8 
й - +4y [8+6 He 84 | 
2 6 1, 6 6 


-(24 2) | 64 1) 0,004 

i 3 3 3 3 3 

Area = J@+ -2")dx [: Area — Гра) 
0 


2 x 1 
х 2 1 2 -1 3 1 
- tX = +] = 
2 In2 R 2 In2 In2) 2 №2 


24. 


22. 


Required area is equal to the area under the curves 2 4 3 
y2x’andyd”x+2 АО)- 2«z 06 VA) = 
2 


2 
-. required area [ ((x 2) - x^)dx 


2 
1 Given, 403 2.32 2 


A(4) 5 8 5 
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mas ey 
25. @ 27. (b) 


The equation of parabola x? = y – 1 


The equation oftangent at (2, 5) to parabola is 


dy 
у-5- 2). (х-2) 
у-5=4(х-2) 
4х-у-3 


Then, the required area 


2 
= |{(«?+1)—(4х—3)} dx Атеа of AAOD 
0 


2 1.3 
= [G3 - 4x4) dx - хх 
2 4 


0 


|62] 2-2 


26. 


3 8 24 
28. ( x=} 11 
p “эт 
kk 
О 
Let points of intersection of the curve and the line be у? _ х 
Рапі О 
‚д х+2 11 
цан 4 Two curves will intersect in the Ist quadrant at 2023 
x-x-2-0 *- area of shaded region = 1. 
x=2,-1 i 
1 Ух a 
i = f ——-kx^ |dx=1 
Pointare (2, baa | J Їл 
j (22) x d x d ә] 1 
= =|= —|—+—=x-— 
Area 1 4 4 8 2^ 12 » k 1 


3 
x2 "A 
xal cix p c 
E 3 E 1 5| 9 = 0 
= + 2 


E 0 
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Applications of Integrals M-427 


2 1 k 
> 3 3 
34k г 3k 


1 


D а 
342342 
> 38-1 


— 


Curve is given as : 
y=x-1 
dy 
—=2х 
= dx 


equation of tangent at (2, 3) 
(7-3)-40-2) 

=> y=4x-5 
but x=0 

=> y=-5 


Here the curve cuts Y—axis 
required area 


3 3 
1 
_ 1| о+®у- [Arctos 
—5 -1 


30. 


31. 


А : : qc 
(b) The intersection point of y= x? and y= — is (1, 1) 
x 


Area bounded by the curves is the region ABCDA is given 
as: 


Area= | х2 dx + Ї 1 dx 
х 


“ч агеа = 1 
1 2 - 
= mI = == ез 


(b) The intersection point ofy 2 x —2 and y= Vx is (4,2). 
The required area 


4 1 16 10 
= Ухах х2х2- 2- 
Ji 2 3 3 
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M-428 


32. (a) 


Area of shaded region 


(2, 2) 


1 2 2 
х 
- | (+ vx )dx 4 [в x)dx | 1 dx Points ofintersection ofthe two curves are (0, 0), (2, 2) and 
0 1 0 E, 
(2-2) 
Area = Area e — area under parabola (0 to 2) 


ERE ee =" 


35. (а) у=х-5х+4 
33. @ 


Required area = A, +4, 


_! ‚(52 ; 
*2*2+[[е 5х + 4)ах 


7 19 | 
= 2+—=7 sq. units 
From the equations we get; 6 6 
х?+3х-4=0 36. (b) Required area 


> (x*4)x-1)20 => х=-4,х=1 
when x= 1, у= v3 


Area = Е as] 4-x? 22 


0\0 


32 ү 2 
= DE Jena) а 


3/2 J, | 


( 2 л (-3 л | = | Ут | Уу 
488484» е 
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Applications of Integrals M-429 


1 1 39. 

1 y. ily? 

“a 2| 3 
-1/2 -1/2 

RA 9 15 9 27 9 

7412 8] 48 32 48 96 32 
37. (c) Solving 
у+2х2=0 
у+3х2= 
(-1,2) (1, -2) 
Point of intersection (1, — 2) and (- 1, – 2) 
i 2 2 
Area 2|((1-3х2)-(-2х2 ax 
0 

1 2 1 : 
211 SEE | -| 

0 à o 3 
= 15 — 6 = 9 sq units 

38. (c) Given curves are x? +y? = 1 and y? = 1 —x. 
Intersecting points are x = 0, 1 
40. 


Area of shaded portion is the required area. 
So, Required Area = Area ofsemi-circle 
+ Area bounded by parabola 


2001 1 
Е Л хах 5 +2] i xdx 
0 0 


2 
(*- radius of circle = 1) 


1 
МЭРГЭ T um 1) т 


= —+ 
кеша 2 3 2 3 
2 % | 


sq. unit 


(a) The given curve is y = tanx 401) 


henx- 2, у= 1 
when x= 2, у 


Equation of tangent at Р is 


yi (et 


огу = 2х+1- > 442) 
Area of shaded region 
= area of ОРМО - ar (APLM) 
z 1 
= IK tan x dx (ОМ - OL)PM 


T 


4g 4 -2 
= [logsecx]} 1-5 ра 


1 1 
= 12-2) sq unit 
(b) Area of shaded portion 
Y 


1 1 [64 8 
= 8418 2 8| H \ J -o 
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нм q —————— Е 


44. 


41. (a) Givencurves are 

у= Ух 

and 2y—x+3=0 

On solving both we get y =—1, 3 
Y 


42. (b) у= | соѕ х sinx | 


f(x) = cos x 


g(x) = sin x 


n/4 
Required area = 2 | (cos x —sin x) dx 
0 


n/4 
0 


= 2| = i-e 2) sq. units 


= 2 [sin x+cos x] 


4 
43. (d) Requiredarea = [ Ё dy 
yz 


4 4 


Ї 1/2 1 2 3/2 
= dy = =х = 
31) aru (v^) 


2 1/23 Ala 2 
p y-d Жи: 1] 


1 


2 14 : 
=—x7=— sq. units. 
9 9 


4) 
.0) 


45. 


46. 


(d) To find the point of intersection of curves у = ln (x) 
and y= In (3), put In (x) = (3) 
> In(x)-In(3)=0 
> ln(x)-In(3)-7In(1) 
> Жа => х=З 
3 


Y^ 


y-In(x) 


v 


3 3 
Required area = [m (3) dx - [m (x) dx 
0 1 


-[xIn 3)]5 [xin c9 -x]; -2 


(c) Y , Ag 
у = 4х У 9 
yes 


X 


2 
Required area = 2l 9y EL 


0 


(b) Intersecting points are x = 1, 4 


4 2x44 
7. Required area = jas (2525) jas 
1 


3 
4 
3 4 
a| 21041 
73 3х2| 3 
% 1 1 


1 


- 4 e (i6 1) EZ Ч 


3 
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Applications of Integrals M-431 


4 T" 28 9 28-27 1 Now, area of II = Area оЁсигсЇе-агеа of I. 
zd м >. = 4n-(n-2)-3142 


area of I п-2 
areaof I 3x42 


8 : : 
1/3 Hence, required ratio= 
47. (b) Required Area = [ у dy 


49. (d) Given curves are y = x? and y = x? 
Also, x=0 andx=p,p>1 
Now, intersecting point is (1, 1) 


1 p 
Required Area — I(x? ЭГ | jp? x?) dx 
0 1 
= 1 
P xf] х4 5х3) 
= + 
6 3 4 Я 4 3|, 
3 | (4 37,4] 3 
= [б 1 nl E «16 = 12 sq. unit. 1 t 3 [p р 1 1) 
Ea їл... 
48. (d) LetIbethe smaller portion and II be the greater portion 4 3 
| 1 1 1 1 1 3p'-4p 
of the given figure then, => ++ = 
63443 12 
3 
3p-4 
> EXP M Вр био 
4 
=> р-Оогт 


3 
Since, it is given that p > 1 
-. p can not be zero. 


ух 


4 
Hence, p = 3 


50. 09 Dus 
x+y =2 


Y 


Area of [= | [acit (x4 2) las 
-2 


р (,—1ў 


Area of circle = л (V2). -2т 
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Ma ——— Е 


Area of OCADO =2{Area of OCAO} 
=2 {area of OCB + area of BCA} 


1 42 
- 2| уудх--2 J у.х 
0 1 


where y, = үх and у: = 2-х? 


1 42 5 
-. Required Агва-2| Vx dx 2 | N2-x?dx 


4 ојл л I 45,5 1 31242 
"US 12 №: ]4 3] -5 


Bi 2n 3142. 91-2 

igger area Р 6 

ЧЭ” ТЭ Ла 5. 2:3n+2 

-. Required Ratio = 3142 1.,6,,9т-2:3т 
51. (b) Y 


(9) 3 P 
E 


8 16 E it 
x =—-l6=— sg. 
3 12 3 3 Sq. units 


52. (b) Areaofrequired region AOCBO 


1 е 1 x2 1 е 
E | fiar- 5 | Е[Повх] 


xus it 
TT $4. units 


53. 


54. 


(d) 


cos x sinx 


Area above x-axis = Area below x-axis 


-. Required area 


л/4 T n/2 
-2 | (cos x —sin x)dx + | sin xdx — | cos xdx 
0 n/4 п/4 


= 2 | (sin x+ cos x) 


(ва) mns) Е 


т/4 
0 


4(-со8 bu —(sin | 


[ 1 1 
12 = ex 
29/0440 1] 52.3. 
(b) 


For slope of tangents at (2, 3) 
(2-28-х-1 
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Applications of Integrals M-433 


d d 1 2 1 2 
2(у jis шав >2 ps TE 
dx dx 2(y-2) 2 Z 2 
m=(2) _ I э2)2-3|-2 =$ sq. units 
dxJo,3 28-2) 2 3 3 3 
56. (a) Itis clear from the figure, area lies between y? = x and 


Equation of tangent y=x 
1 Intersection point y =x and y^ = х 15 (1, 1) 
у-3=—(х-2) 
2 
>х-2у+4=0 44) 
The given parabola is (y—2)? = x—1 ...(ii) 
vertex (1, 2) and it meets x-axis at (5, 0) 
Then required area = Ar ABOA + Ar (OCPD) – Ar (AAPD) 


1 3 1 
5 х4х24 fi х “шиний, 


3 3 
-3 0 2)? наз. |952 2 
0 


БАРЫН = 3+6=9 sq. units 


3 
1 1 2 1 1 
55. (d) Given x425? =0 > y? =-~ -2 271 1] засе 
2 3 o 2L 0 3 2 6 
and x4 3y? эг» y? ээ : (x-1) 57. (d) On solving, we get intersection points of х2 = 4у 


and у? =4х are (0, 0) and (4, 4). 


On solving these two equations we get the points of 
intersection as (2, 1), (2, -1) 


By symmetry, we observe 


4 
S = 5; = [уа 
0 
4 
te x | 
| dx sq. units 
4 12 
0 0 
4( Е f 
2х2 x3 
= [| 2/х-——|ах =| -2 
Also S, 1 | 3 р 
2 0 
4 16 16 : 
= —x8———- — sq. units 
3 3. 3 


81:85:84 =1:1:1 
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M-434 
58 60. (a) Separate graph of each curve 
| y-ínx 
x 
(1,0) 
у= x| 
Required Area 
x х 
(1,0) (10) | (1,0) 


3 x? 3 
А-2|(х-2укх 2 mes -1 
2 
2 2 
59. (d) Intersection point ofy 2 x — 1 and y 2 3—xis (2, 1) and 
eqns. y -—x + l andy 2 3^ xis (-l, 2) 


0 
A= | {G+x)-(-x+D} dcs 
-1 


} 
2 

{3-х - Cx D) de+{ {G—x)-(x-D} de 
1 


о— н 


0 1 2 
= | @+2х)ах+ [24+ | @-2х)ах 
-1 0 1 


0 1 2 
-[x + x]. + [2x], + [4х all 
= 0-(-2+1)+(2-0)+(8-4)-(4-)) 
=1+2+4-3 = 4 sq. units 


[Note: Graph ofy = | Хх) | can be obtained from the graph of 
the curve y = f(x) by drawing the mirror image ofthe portion 
ofthe graph below x-axis, with respect to x-axis. 

Hence the bounded area is as shown by combined all figure. 


Required area — 4| (—nx)dx 
0 


= -4[х én х—х], = 4 sq. units 
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Differential 
Equations 


Ordinary Differential Equations, 
Order & Degree of Differential 
Equations, Formation of 
Differential Equations 


TOPIC 1 


The differential equation of the family of curves, 
x°=4b (у +b), b e R,is: [Jan. 8, 2020 (ID] 


(а) xo/y-x*2yy (b) xo'y-2yy'-x 


(©) ху-у (d) хо) 2x-2yy' 

The differential equation representing the family of ellipse 

having foci either on the x-axis or on the y-axis centre at 

the origin and passing through the point (0, 3) is: 
[Online April 16, 2018] 

(а) xyy'+y’-9=0 (b) x+yy"=0 

(с) хуу"+х (у)2-уу=0 (4) хуу-у?+9=0 


If the differential equation representing the family of all 
circles touching x-axis at the origin is 


d 
(x? = у? j2 =g (x) y , then g(x) equals: 
dx 
[Online April 9, 2014] 


a i b 2x2 
с жх а 1 x? 


Statement-1: The slope ofthe tangent at any point P on a 
parabola, whose axis is the axis of x and vertex is at the 
origin, is inversely proportional to the ordinate ofthe point P. 
Statement-2: The system of parabolas y? — 4ax satisfies 
a differential equation of degree 1 and order 1. 
[Online April 9, 2013] 
(a) Statement-1 is true; Statement-2 is true; Statement-2 
is a correct explanation for statement-1 . 
(b) Statement-1 is true; Statement-2 is true; Statement-2 
18 nota correct explanation for statement-1. 
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(c) Statement-1 is true; Statement-2 is false. 

(d) Statement-1 is false; Statement-2 is true. 

Statement 1: The degrees of the differential equations 
2 


d А 
> +y? =x and Z4 y=sinx are equal. 
dx dx? 


Statement 2: The degree ofa differential equation, when it 
is a polynomial equation in derivatives, is the highest 
positive integral power of the highest order derivative 
involved in the differential equation, otherwise degree is 
not defined. [Online May 12, 2012] 


(a) Statement 1 is true, Statement 2 is true, Statement 2 is 
not a correct explanation of Statement 1. 


(b) Statement 1 is false, Statement 2 is true. 
(c) Statement 1 is true, Statement 2 is false. 


(d) Statement 1 is true, Statement 2 is true; Statement 2 is 
a correct explanation of Statement 1. 


The differential equation which represents the family of 


curves y = cje?* , where су, and c, are arbitrary constants, 


is [2009] 
(а) у”-уу (5) уу”-у 

(с) уу"= (у) (d >=? 

The differential equation ofthe family of circles with fixed 
radius 5 units and centre on the line y = 2 is [2009] 


(а) (x-2y2-25-(y-2y 

(D (-2y?-25-(y-2y 

© (y-2)9y2-25-(-2 

(d (-29y?-25-(-2* 

The differential equation ofall circles passing through the 
origin and having their centres on the x-axisis [2007] 


d 
( 52-6? — Day 


dy 
(a) у? =x? +2ху Z 
dx x 


d d 
(с) x= y? +y Z (d) х2 = у? +3ху Z 
ах ах 
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ma —— Е 


9. The differential equation whose solution is Ax? + By* =1 


where A and B are arbitrary constants is of [2006] 
(a) second order and second degree 

(b) first order and second degree 

(c) first order and first degree 

(d) second order and first degree 


10. Thedifferential equation representing the family of curves 


y? =2c(x+ Jc) , where c > 0, is a parameter, is of order 


and degree as follows : [2005] 
(a) order 1, degree 2 (b) order 1, degree 1 
(c) order 1, degree 3 (d) order 2, degree 2 

1. The differential equation for the family of circle 


х? + y? —2ay =0, where а is an arbitrary constant is 


[2004] 
(Ы) 2(х2+у2)у' = ху 


(©) G^-»»y-zw (0) 202? –у?)у' = ху 
12. The degree and order of ће differential equation of the 
family ofall parabolas whose axis is x - axis, are respectively. 


(а) (х2 + у2)у' = 2ху 


[2003] 
@ 23 ( 2,1 
(с) L2 (d) 3,2. 
13. The order and degree of the differential equation 
2/3 3 
23 а?у 
1+3 sq 
( 2 FE are [2002] 
2 
(а) (Ll 3) (6) (3,1) 
(с) 6,3) (d) (1,2) 


General & Particular Solution of 
Differential Equation, Solution of 
Differential Equation by the Method 
of Separation of Variables, Solution 
of Homogeneous Differential 
Equations 


14. The general solution of the differential equation 


ЇР y^ ea y* ну - ois: [Sep. 06, 2020 (1)| 


(where C is a constant of integration) 


endo 
(а) 412-5? +4122 = А | "con s 


(J \ 
(b) 31+ 41-х2 = lee veal +C 


15. 


16. 


17. 


18. 


(c) yl vl slog e 


(d) 414 y? М1+ х2 = Flog, 


If y= E - ) cosec х is the solution of the differential 
n 


d 2 T 
equation, 9 роду =—cosecx ,0<x<—, then the 
dx T 2 


function p(x) is equal to: [Sep. 06, 2020 (ID)] 
(b) cosec x 


(d) tan x 


(a) cot x 
(c) sec x 


If y = y (x) is the solution of the differential equation 


zt See = 0 satisfying y (0) = 1, then a value of 
(log, 13) is: [Sep. 05, 2020 (1)| 
(a) 1 (b) -1 

(c) 0 (d) 2 


The solution ofthe differential equation 


dy y+3x 
dx log,(y+3x) 


+3=0 is: [Sep. 04, 2020 (ID)] 


(where C is a constant of integration.) 
1 2 
(a) x —5 log. 6 +3x)) =C 
(0) x-log,(y*3x)-C 
1 2 
(с) y+3x —5 (log. xy =C 


(d x-2log,(y+3x)=C 
Let f :(0, оо) > (0, œ) bea differentiable function such 


EPI) P6 25 


that f(1)=e and lim 
1-»Х 


1-Х 
Iff (x) = 1, then x is equal to: [Sep. 04, 2020 (ID)] 
1 
(a) - (b) 2e 
1 
One @ e 
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Differential Equations M-437 
19. The solution curve of the differential equation, n+l 1 
(a) —4- (D = 
—х 2 dy 2 : : 4 4 
(1+е “)(1+ y^)— = y^, which passes through the point 
dx © m-l (d) т+2 
ey ee 
(0, 1), is: [Sep. 03, 2020 (D] 4 4 
dy xy -€— 
=x 24. If = ;y(1)=1; then a value of x satisfying 
(a) Жи |+) dt а 
y(x) = eis: [Jan. 9, 2020 (ID] 
2 _ 1+ е* 1 3 E 
(b) y чоь 2 8 (a) 53е 0 5 
© 42e (d Be 
(с) у? =1+ylog, t ын | 25. Let f (x) = (sin(tan x) + sin(cot x) — 1, |x| > 1. If 
dy ld T 
i лын (sin! (f(x))) and y (v3) =—,theny (-43) 18 
E dos 1--675 ах 24х 6 
ЕВЕ о equal to: [Jan. 8, 2020 (1)] 
3 2 20 T 
20. If x dy - xydx = x/dy +2y dx; y(2) =e and x > 1, then (a) E (b) ыг 
y(4) is equal to : [Sep. 03, 2020 (ID] А 
T T 
3 3 (с) с @ = 
(а) 5+% © Sve : : 
26. Let y=y(x) bea solution ofthe differential equation, 
! le 
© 5+4 Os Vine S ei- y оак, 
x 
21. Їеїу-у(х) be the solution ofthe differential equation, 1\ В _1 
: Ify (3) = ——, ћеп у (=) is equal to: 
22:39 E. ax yo dc ved. Eye dud 27 2 № 
2 y*l dx [Jan. 8, 2020 (1)| 
= at х = x is b, then the ordered pair (a, b) is equal to: 45 1 
a (а) M фу есе 
[Sep. 02, 2020 (D] 2 42 
3 1 NEJ 
a) |2, = b) (1,—1 = di cc 
(a) | 3| (b) (1-4) © р (4) 2 
(c) (1.1) (d) (2,1) 27. Ify = у(х) is the solution of the differential equation, 
22. Ifa curve у= f (x), passing through the point (1, 2), is the ; 
solution ofthe differential equation, e" = e'such that y(0) = 0, then у(1) is equal to: 
2х?ау = (2xy + у’) dx, then f И is equal to : [дий 7,202000] 
[Sep. 02, 2020 (1) (а) l*log2 (b 2+log,2 
1 1 c) 2e d) log 2 
(a) ——— (b) — — ©) © log? 
1+log, 2 1-1og,2 28. The general solution of the differential equation (y?— x?) 
(© 1+log,2 (d) -1 dx -xydy =0 (x #0) is: [April 12, 2019 (ID] 
1+log, 2 (а) y-2x!i*có-20 (b) y?+2x3+cx?=0 
23. Iff2(x)-tan' (sec x4 tn3,-5 <x< > (© y *2xt*e-0 (d y-2x-t*ex-0 


and f(0) = 0, then ХТ) is equal to: [Jan. 9, 2020 (1)| 


(where c is a constant of integration) 


Mas —— Е 


29. 


30. 


31. 


32. 


33. 
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T 
ОТ ТЕ не апа 2) -0 then 
dx 2 3 


т 
У B is equal to: [April. 09, 2019 (II)] 


т^ т^ 
@ эк ® = 
т^ т^ 
© 8 ORs 


Given that the slope of the tangent to a curve y = y(x) at 


2 
any point (x, y) is 20 If the curve passes through the 
centre ofthe circle x? + y? — 2x — 2y = 0, then its equation is: 

[April. 08, 2019 (II)] 

(a) xlog,|y|-2(x-1) 
(b) xlog,|y|7-2(x- 1) 
(c) x'log,|y| - -2(x- 1) 
(d) xlog |y|=x-1 
dy 2 
2 =(x- 
d ce 
[Jan. 11, 2019 (II)] 


The solution of the differential equation, 


when у (1)7 1, is: 


—х 
log; |——|=x-y 
(а) = 
l-x+y 
-10 -2(х-1 
(b) „| (x-1) 
aop, EH NIME 
© Бе 1-х+у 1 
2-у 
(d) log. Zza- 2(7-1) 
Р 3 y= 1 - E z) THR 
um cos х’ соѕ2 x’ j^ M 4) 3’ 
т 
Шеп Х- z) equals: [10 Jan 2019 I] 
1,6 р 1 
@ 5 © 5 
4 1 3 
(с) ^73 (d =+e 


The curve amongst the family of curves represented by 
the differential equation, (x? — у?) dx + 2xydy = 0 which 


passes through (1, 1), is: [Jan. 10, 2019 (II)] 


34. 


35. 


36. 


37. 


38. 


39. 


(8) acircle with centre on the x-axis. 

(b) anellipse with major axis along the y-axis. 

(c) acircle with centre on the y-axis. 

(d) ahyperbola with transverse axis along the x-axis. 
Let f : [0, 1] — R be such that f(xy) = (х). (у), for all 
x, y € [0, 1], and (0) = 0. Ify = у(х) satisfies the differential 


equation, à —f (x) with (0) = 1, then y 1 +y 2 is 
dx 4 4 


equal to: [Jan. 09, 2019 (ID)] 
(a) 3 (b) 4 
(с) 2 (4) 5 


The curve satisfying the differential equation, 

(x? — y?) dx + 2xydy = 0 and passing through the point 
(1, 1)is [Online April 15, 2018] 
(a) acircleofradiustwo (b) acircle ofradius one 
(c) ahyprbola (d) anellipse 


d 
FQ sin x) -(y-- 1) cosx=0 and y(0)= 1, then 18 


is equal to : [2017] 
4 1 

@ 3 О 5 
2 1 

© = à) -5 


If a curve у = f(x) passes through the point (1, —1) and 
satisfies the differential equation, y(1 + xy) dx =x dy, then 


1 
4-1 is equal to: [2016] 


2 ME 
= à) -3 
If f(x) is a differentiable function in the interval ( (0, оо) such 


f(x) -x ft) 


that Ка) = 1 and lim =1, for each x > 0, 
tx 


t-x 
3 
then (2) is equal (0: [Online April 9, 2016] 
23 „5 
@ 18 ) = 
25 ni 
8) (0-5: 


The solution ofthe differential equation ydx — (x + 2y*)dy 

= 0 is x = f(y). If f(—1) = 1, then Ка) is equal to : 
[Online April 11, 2015] 

(b) 3 

(d) 2 


(a) 4 
(© 1 
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40. 


41. 


42. 


43. 


44. 


45. 
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Differential Equations M-439 


If y(x) is the solution of the differential equation 


(x mu +4x —9,x ж-2 and y(0) = 0, then y (-4) 


is equal to : [Online April 10, 2015] 

(a) 0 (b) 2 

(c) ! (d) -1 

Let the population of rabbits surviving at time / be 
20 _ dp(t) 1 

governed by the differential equation = 2 р (t ) — 200. 

If p(0) = 100, then р(ї) equals: [2014] 


(a) 600—500 e^ 


(c) 400-300 e"? (d) 300-200e%” 
If the general solution of the differential equation 


(b) 400—300 e"? 


y! -2 +o(ž) , for some function Ф, is given by 


х У 
y In [сх| = x, where c is an arbitrary constant, then Ф(2) is 


equal to: [Online April 11, 2014] 
1 
@ 4 09: 
: re 
© - à) =; 


At present, a firm is manufacturing 2000 items. It is estimated 
that the rate of change of production P w.r.t. additional 


НУ? dP 
number of workers x is given by тЫ 100 — 12./х . Ifthe 
x 


firm employs 25 more workers, then the new level of 


production of items is [2013] 
(a) 2500 (b) 3000 
(c) 3500 (d) 4500 


If a curve passes through the point | 2, 3 and has slope 


2 


1 : : : 
| = 5 at any point (x, y) on it, then the ordinate ofthe 
x 


point on the curve whose abscissa is — 2 is : 

[Online April 23, 2013] 
3 
b) 5 


3 
(a) a 2 


5 
(с) 2 (d - 2 


Consider the differential equation : 


[Online April 22, 2013] 


46. 


47. 


48. 


49. 


Statement-1: The substitution z = y? transforms the above 
equation into a first order homogenous differential 
equation. 

Statement-2: The solution of this differential equation is 


ur EC. 


(a) Both statements are false. 
(b) Statement-1 is true and statement-2 is false. 
(c) Statement-1 is false and statement-2 is true. 
(d) Both statements are true. 


The population p (f) at time t of a certain mouse species 


dp(t 
satisfies the differential equation Д ) = 0.5 p(t) — 450. If 
p (0) = 850, then the time at which the population becomes 
2610 18: [2012] 
(a) 2/18 (b) n9 
1 

(c) 2 In18 (d) /n18 

. (2 +sin x) dy 
Let y (x) bea solution of “ый Т cos x . Фу (0) = 2, 

x 


(+y) 


т 
Шеп (5) equals [Online May 7, 2012] 


@ > ® 2 
© > ф) 3 


The curve that passes through the point (2, 3), and has the 
property that the segment ofany tangent to it lying between 
the coordinate axes is bisected by the point of contact is 
given by : [2011RS] 
6 


x 


o (07494 


Let I be the purchase value of an equipment and V (f) be 
the value after it has been used for t years. The value У(7) 
depreciates at a rate given by differential equation 
dV (t) . : 
27 —Kk(T – 1), where k> 0 is a constant and T is the 
total life in years ofthe equipment. Then the scrap value 
V(T) ofthe equipment is [2011] 


(а) 2y-3x-0 (b) у= 


(с) x +y -13 


kT? k(T-0? 
M Moe x 


di 


— kT 
© e р 


mao О ЕЕ 


56. 


51. 


52. 


53. 


54. 


| TOPIC 2 


55. 


www.jeebooks.in 


dy | 
n = у+3> 0 andy (0) 22, then y (In 2) is equal to: 
[2011] 

(a) 5 (b) 13 

() -2 (d) 7 

The solution of the differential equation E ETE 
ly x 

satisfying the condition y(1) =1 is [2008] 

(а) y=Inx+x (6) y=xlnx+x? 


(с) у= хе 1) (d y=xInx+x 

The normal to a curve at Р(х, y) meets the x-axis at G. Ifthe 
distance of G from the origin is twice the abscissa of P, 
then the curve is a [2007] 
(a) circle 

(c) ellipse 


(b) hyperbola 
(d) parabola. 


єх” = y (log y — log x + 1), then the solution of the 
x 


equation is [2005] 
(a) ylog B =cx (b x log (2) =cy 
y x 
І (2) - а tog (3) = 
(с) logi] =e (d) log Ly =су 
: : d?y -2x 
The solution ofthe equation pu =e [2002] 
x 
e? -2x 
(a) (b) +сх+а 


Linear Differential Equation of First 
Order Different Equation of the form: 


ud = F(x), Solution by Inspection Method 
x 


Let y = у(х) be the solution of the differential equation 
d : | 

cosx 2. +2 ysinx =sin2x, x e| 0, =) 
ах 2 


If y(n/3) = 0, then у(п/4) is equal to: 
[Sep. 05, 2020 (П)] 


(8) 2-42 ( 24-42 
© 42-2 (9) X 


57. 


58. 


59. 


60. 


Let y — y (x) be the solution ofthe differential equation, 


xy'-y =x (xcosx-sinx) x»0. If у(л)-л, then 


Їр (=) is equal to: 
"us tis | 


[Sep. 04, 2020 (1)| 


Л T T 
(a) 295 (6) Р 
2 
пл Л 
(c) ет (d) Me 


Ifforx 20, у= у(х) is the solution ofthe differential equation, 
(х + Ddy = ((x + 1 + y - 3)dx, y2) 7 0, 
then y(3) is equal to : [NA Jan. 09, 2020 (D] 


Let y = y(x) be the solution curve of the differential 
: 2 dy _ mo 2 : 
equation, (v Зар = 1, satisfying y(0) = 1. This curve 


intersects the x-axis at a point whose abscissa is: 

[Jan. 7, 2020 (ID] 
(b -e 
(d 2+e 


(a) 2-е 
(с) 2 


1 
Consider the differential equation, У "dx б = 2 =0, 


If value ofy is 1 when х = 1, then the value ofx for which 


y=2,is: [April 12, 2019 (D] 
US 220 
(а) 2 Je (b) 2 Je 
1 1 3 
Oss (à) 5-% 
If y = y(x) is the solution of the differential equation 
d пл 
x = (tan x — y)sec? xX xe EZ , such that y (0) = 0, 
п 
then X) is equal to : [April 10, 2019 (D] 
2 b : -e 
() e- ® 5 
1 1 
© 2+7 à) ——2 
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62. 


63. 


64. 


65. 
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Differential Equations M-441 


Let y = y(x) be the solution of the differential equation, 


dy 2 пл 
u. pr tanx x€ “272 , such that y (0) 
= 1. Then: [April 10, 2019 (II)] 


4 
The solution ofthe differential equation X - +2у= х? 


(х = 0) with y(1) 1, is: [April 09, 2019 (1)| 
4 4 1 
@ у=тх + Фу. 
5 5х 5 5x? 
2 Ы тч 
(с у= лэк yc 7 tig 


Let y = y(x) be the solution of the differential equation, 


d 
2+1} 2 + 2x(x?-+ 1)у = 1 such that y(0)= 0. If Ja 


л 
у) = 32 then the value of‘a’ is: [April 08, 2019 (D] 


1 mi 
eg ® 5 
ccm 
©) @ т 
Let y = у(х) be the solution of the differential equation, 
dy 


тоож =x log, x, (х? 1). If2y(2) = log, 4-1, then y(e) is 


equal to : [Jan. 12, 2019 (1)| 
2 
e e 
быз. pcm. 
2 
e e 
@ т 


Ifa curve passes through the point (1, — 2) and has slope 


» , then the 


of the tangent at any point (x, y) on it as 
curve also passes through the point :[Jan. 12, 2019 (ID] 
(а) (3,0) ( (V3.0) 


() CL2) @ (v21) 


66. 


67. 


68. 


69. 


70. 


If y(x) is the solution ofthe differential equation 


= (2 
x 


) ==, x » 0, where y(1)= set then 
: ап. 11, 2019 (1)| 
(а)  v(log,2)-1og, 4 
_ log, 2 


(b) y(log, 2) 


: NER 
(c) у(х) is decreasing in (Za) 
(d) y(x)is decreasing in (0, 1) 
Let fbe a differentiable function such that f'(x)= 7 — 2 fe , 
х 


(х> 0) апа (1) = 4. Then lim xf (+) : 


x07 x 


ап. 10, 2019 (Ш)] 


(a) exists and equals =. (b) exists and equals 4. 


(c) does not exist. (d) exists and equals 0. 


If y = у(х) is the solution of the differential equation, 

dy Et gos 1). 
0 * 2y = X^ satisfying y(1)=1, then У PERS equal to: 
[Jan. 09, 2019 (1)| 


2 b 
@ = © 4 
49 13 
E 9 16 


Let y — y(x) be the solution of the differential equation 


n 
sinx 2 + ycosx = 4x,x e (0,7). If 1827 then 
X 


T 
y 6 18 equal (0: 


[2018] 
-8 2 8 2 
@ oR” ® -07 
4 2 4 2 
-— пл — En 
(c) 9 @ ә `В 
Let y = y (x) be the solution of the differential equation 
dy 1, хє (0, 1] 
—+2у =f (x) = 
dx ois si n otherwise 
3 
Ify (0) =0, then y B is [Online April 15, 2018] 
2 2 
e*-1 e-l 
(a) 3 (b) 3 
2e e 
1 е? +1 
Ф — 


71. 


72. 


73. 


74. 


75. 


76. 


TT. 
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ВВ Mathematics 


The curve satisfying the differential equation, ydx-(x + 
Зу?) dy = 0 and passing through the point (1, 1), also 
passes through the point : [Online April 8, 2017] 


Ё E i t 
О (373 Ф (22 
The solution of the differential equaiton 
dy y tan x т 
+ —зесх = SX. =1.1 
di^ X 2y , Where 0<х< 27 and y(0) l, is 
given by : [Online April 10, 2016] 
22 ]4————— -]4————— 
@) y secx + tanx © у secx + tan x 
Ses ee 
y secx + tanx y secx + tanx 


Let y(x) be the solution of the differential equation 
d 
(xlog x) * y = 2х logx,(x 21). Then y (e) is equal to: 
[2015] 
(a) 2 
(c) e 


(b) 2e 
(d) 0 


If M - ytanx =sin2x and y(0) = 1, then у(л) is equal to: 
X 


[Online April 19, 2014] 
(a) 1 (b -1 
(с) -5 (d) 5 


The general solution of the differential equation, 
d 
sin 2x (S fanx |-у=0,в: 
dx 
[Online April 12, 2014] 
(а) yvtanx =x+c (D yvcotx =tanx+c 


(c) yvtanx=cotx+c (d) yvVcotx =x+c 


The equation of the curve passing through the origin and 
satisfying the differential equation 


(1+ п 2xy-4x) is — [Online April 25, 2013] 
X 


(а) (1+х2)у= х3 (b 30435» = 2x° 


(© (l+x7)y =3x° (d з(1+х2)у = 4х3 
The integrating factor of the differential equation 


d 
(2 -1) Z+ 2x9 гээ [Online May 26, 2012] 


78. 


79. 


80. 


81. 


82. 


1 
(a) 72 (5) x?-1 
x*-1 
2 
x*-1 x 
d 
(c) (d) 22-1 
The general solution of the differential equation 
dy 2 
уха is [Online May 19, 2012] 
dx x 
2 2 
3 X зох 
а = -— b = —— 
(а) у=сх 7 фу жай e. 
x) x 
(c) jock + (d) у= 
Consider the differential equation [2011RS] 


sx d. dj 
y шиг dy = 0. Ify (1) = 1, then x is given Бу: 


1 1 


y y 
в. EE Sad 
y e y e 
Е L 
] e? У 
© 142-2 @ date 
y e y e 
Solution ofthe differential equation 
cosxdy = y(sinx —y)dx, 0< x< > is [2010] 
(a) ysecx=tanx+c 
(b) ytanx=secx+c 
(c) tanx=(secx+c)y 
(d) secx=(tanx+c)y 
Solution of the differential equation 
ydx + (x + x? y)dy =0 is [2004] 
1 
(a) logy=Cx (b) -—+logy=C 
xy 
1 1 
(с) —-4logy-C (d -—=C 
ху ху 
The solution ofthe differential equation 
(1+ y2)+(x-et™ Уу? <0, is [2003] 


dx 
(a) "I > E ptan ly +k 
(b = 
(c) axem У = Мон +k 


-1 
(d) xe" У tan! y+k 
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Differential Equations M-443 


Hints & Solutions 


(a) Since, х2 = 4b(y + b) 


л Eqn is (x)? + (у – а)? = а? 


x =Aby+ AD where (0, a) is the centre of circle. 
2x = Ару’ = х? y? а? 2ay = а? 
x 
LET => x +y? —2ay 20 (1) 
р Differentiate both side w.r.t 'x', we get 


So, differential equation is 


2 x 2 2549) Z -2a 2 =0 
$0 = ЧЕ ах ах 
y y 
x(y = 2yy'* x => х+у Ра” =0 
VY dx 
yy 
+=] d 
(c) 2 iy 2 
Since, it passes through (0, 3) = dy, 1“ 
0 9 4 dx 
iz + — = 
а? b Put value of 'a' in eqn (1), we get 
2 
—bt-9 dy 
2. eq. of ellipse becomes: E Ya 
x+y" -2y d -0 
x2 dy 
—+—= 1 dx 
a 9 
differential w.r.t.x, we get; E (х2 y5* 2y? 24 2ху = 0 
ах 
2x 2у dy 
г2 094. : 2, 2 2, dy 
a > (x +? -2y^)— -2xy 
dy) -9 ш 
Y| ду = 
> — (8) =— 2. 2,dy 
xVdx/ а => (x-y x = 2ху = g(x)y 


Again differentiating w.r.t.x, we get; 


Hence, g(x) = 2x 
(b) Statement -1 :y?=+4ax 


dy 
ydy "dx 7 dy. 4 dy .. 1 d 1 
x dx x2 dx Ханг E ou 
=> хуу" + x0 -yy-0 


(c) Since family of all circles touching x-axis at the 
origin 


Statement -2 : y?=4ax > 2y e 4a 
x 
Thus both statements are true but statement-2 is not a 
correct explanation for statement-1. 
(d) Statement- 1 
dy 2 


Given differential equations are E» у =x and 
x 
d? 
MTM 2 sinx 
ТЕТ dx 
(0,0) Their degrees are 1. 
Both have equal degree. 


Also, Statement - 2 is the correct explanation for Statement 
-]. 
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(с) Wehave y= ce ?* 
Differentiate it w.r. tox 
> y'2qee? oy 


, 


— 5 = C) Differentiate it w.r. to x 


wr n2 
y"y - C) 


> 3-20 2 у"у=(у)" 
y 
(c) Let the centre ofthe circle be (A, 2) 
.. Equation of circle 15 
(x—h)* +(y—2)? =25 40) 


Differentiating with respect to х, we get 


d 
2(x - h) 26-2). =o 


dy 
h- 2 
—x (у шон 


Substituting in equation (1) we get 


( JOE 2} =25 

pes poe 

—(y-2y (Y -25- (y-2Y 

(a) General equation of circles passing through origin and 
having their centres on the x-axis is 

х2 +у2+2ех=0 40) 

On differentiating w.r.t x, we get 


d d 
2х+2у. Z +2g 028g (х+›®) 
dx dx 


Putting in (1) 
х2+у29 2 (6 о 
dx 


=> xX +y -2x —2x 


dy 
y=0 
dx 7 


> yat 
dx 
@ 42+ Ву? =1 (i) 
Differentiate w.r. to x 
d Н 
Ax+ByŽ=0 „Gù 
dx 


Again differentiate w.r. to x 

2 2 
ZB d (2) =0 (iii) 
dx? dx 
From (11) and (iti) 

2 2 
х ву? 2 88) apy 6 
dx? dx dx 


Dividing both sides by —B, we get 


2 2 

xi 4 (s) К. 0 
ах? dx dx 

Therefore order 2 and degree 1. 


A+By 


11. 


12. 


13. 


14. 


© у? =2c(x+Ve) 

Differentite it w.r. to x 

2yy'=2c.l or yy'2c 

[On putting value ofc from (11) in (1)] 
=> у? =2yy' Gy») 

On simplifying, we get 


n2 à 
(у-2ху) =4уу | 


Hence equation (iii) is of order 1 and degree 3. 


© х2+у2-24у=0 | (1) 
Differentiate w.r. to x, 
d d x+ уу" 
2x42y Z 2a =0 >а= Ж 
ах ах y 
Putting in (1) we get, x? Бу? гаж 
y! 


=> (x? + уЭу 2xy-2y^y'-0 

= (x? -y?)y'=2xy 

© y? =4a(x-h), 

Differentiating 2yy, = 4a > yy; = 2а 
Again differentiating, we get 

> ур +yy2=0 

Degree = 1, order = 2. 


ауү _ (44) 
(с) Цэн "Lus p 
22 23 (азу ү 


= ые] 


Order = 3, es 3 


(а) 41-х2-414 y - wo 
x 
ЦЭЭЛ 


it 


За 


Let x = tan 0 > dx = sec? 040 


? 040 2 
2 =: - 4 


24a y? 


"p 2 
= (= Ө + соѕ Ө аө 1+)? 


sin0-cos? Ө 


> | (tan 0- sec + соѕес0)а0 = —/+у° 


=> sec ð + log, | соѕесӨ —cot0| = 13^ ЕС 


^NI x? +108, =-1+у? +С 


1-х2-1 


мааа ЩЕ 


10. 


(i) 
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Differential Equations M 


Ж ЖЕ ag | 
dee adie = inl nd "Je 
1 


2 
15. (а) y= (2.4 cosec x 
п 


dy 
dx 


2 2 
= — созесх x —l|cosec x-cot x 
T T 


[ones 
= cosec x| —-| —x-1|cotx 
п AT 


dy 2 : 
=> ——-—-—cosecx = ycot x 40) 
dx т 


It is given that, 


dy 

dx 
By comparision of (i) and (ii), we get 
р(х) = cot x 


2 Е 
— —cosec x = —yp(x) 441) 
л 


5+e* ау__, 


16. = 
©) 2+y dx 


dy e 
lo асе 


=> log, |2+ y|-log, |5 +е" |= log, C 
102+) (5 +е*) ЕС ту(0) =1 
С= 18. 
20+ у): (5 +е^) =18 
When х = 108 13 then (2+ y)-18 =18 


>2+y=Hl 

суз-1,-3 

2 y(In13) = -1 
17. (a) Lety+3x=t 


18. 


19. 


20. 


> x= n+ 3w)? =C 


у 27200-02720) _ 0 


tox ix 


s dg 2 09 - 2 f (0 f €) 


tox 1 


=0 


Using L'Hospital's rule 
> f(x) = хў (x) 
ДЭР LO) y= aj 2 

f(x) x 
log, f(x) = log, x + log, C 
=> Р(х) = Сх, ЗРО) =е 


=> С =e; sof (х) = ех 


1 
When f(x)212exx-— 
e 


© Д2 ) 27 -f е*ах 


е* +1 


1 : 
> y-—=log, |e" +1|+с 
M 
*- Passes through (0, 1). 
с--108,2 


x 


= у? -1 = vlog. |5 =) 


> y? Id J 


(b) ху-хуфх-2уах-х dy 


= (х? —х?)ау = (2 - x)y dx 


d 2- 
= [=] рё 40) 


ээ2-х-А(х-1)-В(х-1)-СХ2 
Compare the coefficients of x, x? and constant term. 
C-1,B--2andA--1 
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mas ey 


y x x^ x-l d 2x2 
2 It is homogeneous differential equation. 
Iny= net- rns 1|+C Puty= vx 
/. y(2)= 2 
У(2) =е БЭР ш "m (pe ee 
=1=-ш2+1+0+С [-loge-1] dx v x 
—C-z-ln2 -2 -2x 
>— =log, x+c > =1ор„х+с 
2 v 
>lny= nyt- tiny 11-12 Psi! webs 
Atx=4, 
-2х 
1 > ——-log, x-1 
=> In у(4) = In4+—+ln3+In2 y 
1 
Hence, put x=- > у = 
= iny(a)=in(3) | (3а) eo? talon, 2 
27 3 2 
у= E 
[~ logm + logn = log(mn)] 23. (a) f(x) = tan” (secx + tan x) 
238 I-os 293 | 
pae e ta (Est). шт 2 
21. (c) Thegiven differential equation is COR X si| Z+ 3 
2+sinx 4 
ой 
y*l dx 
dy cosx 2sin?| 2+ 
2222 — dx -1 4 2 
У+1 2-sinx = tan 
Integrate both sides, Pein) a lag oe z) 
4 2 4 2 
f dy өвийн 
ул! 2+sin x j 2-3 ын" 
| =tan | tan} —+— || == + 
In| y+1|=—-In|2+sinx|+InC 4 2 4 2 
> In| y+1)|+In|2+sinx|=InC Integrate both sides, we get 
— In| (y+1)(2+sinx) |= InC foren Да 
-y(0)2121In42InC— C-4 
: 2 
^ (y-D2-sinx)-4 fie аг +C 
4 4 4 
= у= -1 .. = 
T 2+sinx AM 
2 
2—sinx 2-sinn п х 
E vn) 1 C=0 > /(х)--х4 
2+sinx y(n) 2+sinn 4 4 
24-1 So И 
Now dy (2+sinx)(—cos х) – (2 -sin х) -cosx 
"dx (2 ^ sin xy 24. (d) The given differential equation, 
MC ау Xy 
йх| + dx х2 +у? 


Ordered pair (a, b) = (1, 1). 
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26. 


www.jeebooks.in 


Differential Equations M-447 


27. 
Put y= ух => A 
dx x 
yx v 
Then, v+x— = = 
gave ley 


28. 
2 
=> -—у=-Шшу+с Ё =” 
2у x 
1 
When x=1,y= 1, then “ae 
> =y(1+2Iny) 
At y=e,x?=e(3) 
=> х= +/Зе 
29. 
бо, x =-/Зе à 
dy ld(.., 
— =——(|sin 
0) ах za F(=) 
2y = sin f(x) + C= sin” (sin(2tan“'x)) + C 
ZEE EJ +C 
6 3 
Tofu n C=0 
3 3 
. . (2n 
for х=—/3 2y-sin! CEK 
>2y= ays 
ц 3 4 6 
(c) The given differential eqn. is 
dy | Е 0 siny + 5ш = c 
Ji-7? 41-х2 
1 
At x v3 с - 30 


; > 
gest gy 2 
=> sin!y-cos'x 


e aene 


(nm 


(a  Lete'-t 


IF.=e "ze? 
t(e*)= [ere “dx >e’*=xtec 
Put x = 0, y=0, then we get c= 1 
e-x=x+]1 
y=xtlog (xt 1) 
Putx=1 2 у=1+1082 
(b) Given differential equation can be written as, 
у?ах — xydy = x?dx 


(ydx – xdy)y 
2 = хах > “yd > = хах 
х х 
у „(у (yy 
af | =dx => (2) —xtc 
к. уу 2\х ! 


=> 2x-voty-0 [Here, c — 2с] 
(c) соѕ хау - (sin x) y dx = бх dx 
> | (усовх) = | 6xdx 


T 
Given, У (=) =0 


yoosx 23x? +C ...(1) 


т 
Putting х = 3 and y= 0 in eq. (1), we get 


2 
во») esc" 
2) 9 3 


д2 


So, from (1) усоѕх = ax? гэ 


T, : 
Now, put X —— in the above equation, 


6 
43 Е 3д2 д2 3 “Зу E -3л2 у= -n 
Fus 3 2 2 >В 
. dy 2y 
(1) Given a 22 


ау ах 
Integrating both sides, ЇЕ = 215 


2 
=> In|y|= cons Ai) 


Equation (i) passes through the centre of the circle x? + y? 
-2x-2y- 0, i.e, (1, 1) 
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нма--Ш----------ү----ШШШ 


50652 г. in eq. (1), we get 
Now, In | icd 1-3 | ={ 1 1 3 
pany x 3 J| =tanx—1— 3 n 
xIn|y|=-2(-x)>xIn|y|=2@-1) я 
31. (b) Thegiven differential equation Put, вэ! 
dy 
<-=@-yP 0) 1 зуе -£ |-1-113 
dx > 3 n |1-3y|- 4 3 
dy dt 
Letx-y-t > p --1-1-ilh3 
dy Ž => In|l—3y|=6+In3 
dx dx i j 
Now, from equation (1) > ыг 7-65} у е > у е 
3 = (1р 33. (а) (2-–у)ах+ 2xy ау= 0 
ах ух — 2xydy = x!dx 
4 4 2xydy — у?ах = —dx 
> 1-г= Ž > |=] 2 2) = x? 
dx 1-1 d(xy?) = —х? dx 
id xdi )-y'do) 00 
_y= ——/n — 2 
udi Ts X 
2 
» 
= a SE + (Ea 
= Ee х-у+І $ 
*- The given condition y(1)= 1 y? 
Ja J-- je 
Lj 1-1-1 
es taces ree ya 
—=-x+C 41) 
х 
-x+y . . 
Hence, 2(x — 1) = - In Гэр: Since, the above curve passes through the point (1, 1) 
12 
. dy 3 1 Then, —=-1+C>C=2 
32. (a) Given, = Ї 
dx соѕ х cos” x 
Now, the curve (1) becomes 
d — 2 
9 = sec?x(1—3y) y cox 
dx => yz--(x-1y-«l 
dy $ (х= 1)2+)2=1 
> [| = [sec x dx : : : 
(1-3y) The above equation represents a circle with centre (1, 0) 
1 and centre lies on x-axis. 
БЭ зар 3y|=tanx+C ..(i) 34. (a) Қху)= Д) у) ..(1) 
Put x=y=0in (1) to getf(0) = 1 
20 14 (Given) Putx-y- lin (1)to get (1) =0 or f(1)=1 
4) 3 AI) = Dis rejected else y= 1 in (1) gives Дх) =0 
= : In |1 4|- tan +C imply 0, 
3 4 Hence, A0)= 1 апа (1) = 1 


By first principle derivative formula, 


1 1 
> E Сч 12 C--1- 31In3 
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35. 


36. 
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1’) = lim 


h0 


f'Gct h) - f(x) 
h 


Дө 


x 


„муш ин 


Fen 
x 
D E omni) Ente 
fQ)=1 > Inl =kInl+c>c=0 
> Дх) = Кх Дх) = х^ but (0) = 1 
=> k=0 

Дх)= 1 


> /'@)= rY 


> 


dy 
d fx)212y-xt*oy(0)212c-1 


=> у=х-+1 


(аа) өндө 
"La Pau tes 


b) (2-32) dx + 2xydy 0 


After integrating, we get 
In |v2 + 1| 2 - In |x |+ Inc 


As curve passes through the point (1, 1), so 1 + 1 = c 


эс-2 


x24 y? -2x = 0, which is a circle of radius one. 


d 
(b) We have (2 + sinx) Ён + (у+1)созх =0 


> Эби уа) -0 
dx 


On integrating, we get 


37. 


38. 


39. 


(2 +5ш х) (у+1)=С 
Atx =0, y=1 wehave 
(2+5ш0)(1+1)=С 


=> C=4 
| 4 

T VP dnx 

- : -1 

у 2+sin x 

шиг Е 
(3 2+sin : 


(b y(1 +xy)dx =xdy 


soy YE = xdx 
y 
X 
=> | -4! — |= | хах 
HH 
2 1 
-E.fÍ +С аѕу()=-1=С= = 
у 2 2 
н -2x Т 4 
епсе, у ai 2 5 
2 2 
@ tata dme UD _, 


tox f=x 
Applying L.H. rule 
La im 21700-02700) _ 
tx 1 
2x f(x) юр) =1 
solving above differential equation, we get 
2 


1 


5 yL 


Putz- 2 
эдийг 


31 


зү 2 (зү i2 3 2 27+4 
f =—x Ех H = 
2] 3 (2) 33 2 9 18 


(b) Given differential equation is 
удх- (x *2y2) dy- 0 
=> ydx — xdy - 2y?dy =0 
ydx — xdy 
> Е = 2dy 


( x) 
d| = | 22d 
к л 
Integrate both the side 


5 2 
— Anc tc 
y y 


using f(-1) = 1, we get 


18 
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put y= 1, we get f(a) =3 


dy 2 
40. (a к2)--- t+4x-9 x z-2 
(a) (x p x х х 
dy _ x7 +4х-9 
dx x+2 
Ы 
х+2 
2 
4х — 
[& = [5 чах LAM 
х-2 


1 
= [(х+2)ах-13/ dx 
y шанг х-2 


2 
y= Ay +2к— 13 08| х+2|+с 
Given that y= (0) =0 
0=-13log2+c 
x? 
y- ES + 2x – 13 log|x + 2|+ 13 log2 


y(—4) = 8-8 – 13 log2 + 13 log2=0 
41. (c) Given differential equation is 


dp(t) 1 
+ == p(t)-200 
а p(t) 


By separating the variable, we get 
1 
dp(t)= B - 200. dt 


= UND. - dt 
- р(1)-200 

Integrate on both the sides, 

а) 


1 
— p(t) - 200 
5 PO 


dt 


1 dp(t 
Let 5 p(t) - 200 =з = PO as 


so, | d p(t) - [at 


1 
— p(t) - 200 
Go | 
24 
= “= = [м 2logs-t-*c 
5 


> 2iog( 20 200) — 


42. 


43. 


t 
=> PO га-г 


Using given condition p(t) = 400 — 300 е? 


dy y y 
(d) Given © - 2 (2 441) 


M 
Let (2) =v so that y = xv 


or —- x—-tv (4.12) 


Integrating both sides, we get 


E | gr Inxc-[ йу 


() 


(where c being constant of integration) 


x 


But, given y = ln [ex] 


is the general solution 


х 1 dv 
so that — = — = In|cx| = [ 1 
P 4) 


Differentiating w.r.t v both sides, we get 
of Ч -1 4 х\_ y^ 
у y»? i x? 


when - =2 i.e. $(2) = (3) T (3) -(z) 


. dP 
(c) Given, Rate of change is Em -100-124/х 
б 


= 4Р=(100- 24x ) dx 
By integrating 


[а = f 100-12) ax 
P= 100х- 8x32 +C 
Given when x= 0 then P = 2000 
=> C=2000 
Now when х = 25 then 
P= 100 x 25—8 x (25)? +2000 = 4500— 1000 
=> P=3500 
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46. 
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Differential Equations 


d, 1 
(a) Slope- SE sc 
dx 


> [d=] \ JL 


Ї c : 
=> y=x+—+C, which is the equation ofthe curve 
x 


since curve passes through the point (22) 


=2+5+€ => С=1 


1 
=х+—+1 
х 


< | -3 


(d) Given differential equation is 


3 
У 


Ф Axy? -x*) 


By substituting z = y?, we get diff. eqn. as 


dz _ 222 22 


dx 2(xz - x?) Xxz-x 


2 


dz z 7% z 
Hence, statement-1 is true. 


-у?/х 


Now, у?е 


-. Itis the solution of given diff. equation. 


Thus, statement-2 is also true. 


(a) Given differential equation is 


dp(t) 


= 0.5 p(t) —450 
E pt) - 
dp(t) 1 
- t) —450 
саг = P(t) 
ар) p(t)—900 
БИТ 2 
24 t 
ИРЛЭЭ 
PpO __ 
> ^900- p(t) 
Integrate both the side, we get 
_ 2 Po — dp(t) = [а 
900 — p(t) 
Let900—p (=u 
=> -dp(t)-du 


du 
2[— = [а 21пи 
=> 21и [900-р(] = t*c 
Given t= 0, p (0) = 850 
2 In(50)=c 


1 = 
when x =- 2, then уе 


= C satisfies the given diff. equation 


47. 


48. 


Putting in (1) 
( 900— p(t)) 
=> L ele 


t 
=> 900- p(t) = 50е2 
t 
=>  p(t)-900—50e2 
let p (1) =0 
f 


0 — 900 —50e2 


(2+sinx) dy 
(1+у) ‘dx 
which can be rewritten as 


= CcoSx 


dy _ cosx 


l+y 2-sinx 


Integrate both the sides, we get 


dy _ ,cosxdx 


l+y —"2-sinx 


^ tj 72In18 
(c) Given differential equation is 


=> log(l-y)-log (2 + sin x)4 


=> 1+y=C(2+sinx) 
Given (0) 2 2 


3 
=> 1-2-2C[-sin0] сг 


Now, 16 can be found as 


1+у 2 2+2.) 1+у 
2 2 
_ 7 
> y75 


EE 
ence, y| | == 
d 72 
(b) Equation oftangent at P 
dy 
Ү-у---(Х- 
y= a X72) 


B4 (0, y – xdy/dx) 


A(x — y)/(dy/dx), 0) 


у, 
X-intercept = x — 2 
dy/dx 
| хау 
Y-intercept = y- —— 
dx 


Since P is mid-point of A and В 


M-451 


49. 


50. 


51. 
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наз es 


ха 
х-—-=2х апа у= = 2у 
dy dx 
- -ха 
= =» and ЗЭ эр 52. 
dy x 
dx 
d. 
шаг 
x У 


{пу = —nx + (пс 


Га 
у= 
x 


Since the above line passes through the point (2, 3). 
c=6 


6. : : 
Hence у = — is the required equation. 
X 
WVO 
dt 
=> [WO =| T-a 


k(T — 2 

BUT e 
2 

att-20,V(t)-1 


(a) -k(T -t) 


V(t)= 


— V(t-1I4 = (2 21Т) 


k 
T? 
2 


У(Т)- 14 = 212) -1 


ау dy 
d —-y432 = | dx 
@ ах 4 Is J 


БЭ £n|y +3) =х+с 
Given y (0)=2,..ёп5=с 
=> £n|y*3|- x*£n5 
Put x = /n2 then (п |y + 3| 


> (n|y-3|- (10 
© у+3=+10 = y=7,-13 


= (n2 + (n5 


ду _х+у_|,у 


@ dx x x 


It is homogeneous differential eqn. 


. dy dv 
Putting y = vx and =vtx 
dx dx 


we get 


y-X =» = [< fav 


dx 55. 


"e + сх 


53. 


54. 


As y(1)=1 
`. c=1 So solution is y = x lnx + x 


(b) Equation ofnormal at P(x, y) is 
4 

Ү-у-- эв (Х-х) 
dy 


Coordinate of G at X axis is (X, O) (let) 


dx 
| ау 
", Co-ordinate of G | x + yas 0 
X 


Given distance of G from origin = twice ofthe abscissa of 
P. 
“ч distance cannot be —ve, therefore abscissa x should be 
+ve 

| dy _ Oe 

: Үй язы = Tu 
=> ydy = хах 

2 x2 

On Integrating, we have > Е > жар 


2 
=> x-y 2= 20 


Һе curve is a hyperbola 


xd 
(c) ? =y (log y - logx * 1) 
dx 


dy - Х юц(7) +1) 
dx x x 


Put y= vx 

dy xdv xdv 

=v+ — vd | 
pa v E v у (log v* 1) 
xdv dv dx 
=vlogv [ = | — 

ах vlogv х 
Put log v=z 

1 

—dv-dz => dz - de 

v 2 х 


Inz-Inx- Inc 


x=cx or logv=cx or log (2) ex 
x 


d'y -2x : : dy e 
37€ ; on integration — = +с; 
(b) " gr "iem 
-2x 


+сх+а 


Again integrate we get y — 


(c) LP NR =2sinx 
dx 
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Differential Equations M-453 
anxdx m = = 
med тэ? so Atx=2,y=0 
: А : 205 0=3(2+1+C) > С--3 
The solution of the differential equation is 


3 
yX LE. = | LP.x2sin x dx+C Then, y = (1+ x) Mr 


= угаас x= [2sin x-seo? хх C 


3 
Now, at x 2 3, у = (14 3)| 34 3/23 
OW, at x y =( | 143 | 


=> ysec? х =2secx+C (i) р 
| Q0, 0X 2 
When х = y 20; then С=-4 58. (a) Thegiven differential equation is dy +x=y 
-. From (i), ysec? x = 2secx-4 Comparing with 2 +Px=Q, whereP- 1, Q^ y? 
у 
2secx—4 T 
= > - 47, 2 ) , 
й sec? x X) Now, LF. = 2100 =e 
d yu 2) У EP y 
56. (a) ФУ L2 = x(xcosx+sin x) me Jo jer. dy -уга J2ve dy 
dx x —-yl»-2(ye*—e"»)*C 
dia | > xe-ye-2ye-t2e-tC 
ЇЕ -2e'* => => x=y-2yt2+Ce 440) 
X 


As y(0) = 1, satisfying the given differential eqn, 
put x=0,y=1 ineqn. (1) 
2 | а (2) - | (x cos x + sin x)dx 
x 


0-1-2424 € 
e 
y : С--е 
—-—-xsinx4C 85 = -1 
x noctes у=0,х=0-0+2+(-е) (e?) 
: x=2-e 
у=х? сагы: 18 2 = | 5 59. (b) Consider the differential equation, 
2 хоо а 
y' = 2xsinx x)? cosx+1 pee y ша 
т п? 
у= 29-х (9) =2-®- саи 
dy \y y 
n n Tom л n 1 1 
xy" 2 H H 24 > — 
" (5) (5) ао 2 LRe 29 2) 
57. (e) (x*Ddy-((x* 1? *(y-3)dx-0 | Д 
dy y-3 221211 4 
= (14 } i же —-|e"-——ay-tc 
> d (з) =) J y 
dy 1 3 1 1 
= (1+ -— =u >— dy = 
d (348 Vn (+x) mim = y? Е 
dtd 1 QU 
LF.2e 0*9 2. _ > хє у- [ue du e c - ue" +e" +c 
(14 x) 
Tam no 
= 2 > хе У=е ЕЕ 
dx\1+x (1+х) у 


yess) sez à 


Ау=1,х=1 
с 4 4 
Tx) 


ма  ———— — — — Mathematics 


60. 


61. 
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On putting y = 2, we get x= 


4 
(8) 2 ysec? x- sec?x tan x 


Given equation is linear differential equation. 
2 

sec^ xdx c 

ЇЕ- el = elanx 


tanx 


— ye [e sec? x tan хах 


Put tan x = и = зес?х dx = du 


ye™*= feu du > ye™* = ye" — e" + с 
=> ye*"*— (tan x — 1) e™*+ c 

= у= ((апх- 1) + с. ета" 

2 у (0) = 0 (given) 20--1*c2»c-71 
Hence, solution of differential equation, 


e) 
У 4 -1-1-*e--2-e 


(d) Given differential equation is, 


d 
ФУ + ytanx 22x +x? tan x 
dx 


Here, P = tan x, О = 2x + x tanx 
ТЕ. =e! 99% _ олоо =|sec x| 
- y (sec x)= [ох +x? tan x)sec хах 


= [X tan xsec xdx + [2х secxdx —x?sec x+ c 


Given y (0) 212 c71 
S узх + cosx 441) 


л — . 3" 
Now put х= P and x = тү in equation (i), 


X2) 28 1 P pra 
4) 16 29554574) 16 уз 


63. 


“(Cae 


dy 2 | 
Go uU y(1) = 1 (given) 


Since, the above differential equation is the linear 


2 ах 


differential equation, then Т.Е = ЁР =x 


Now, the solution ofthe linear differential equation 
yx х2 = [xx 


4 
= yx? =7 +C 


vy(D-l 
spes ot M mes 
4 4 
г. Solution becomes. 
EE 
2 4 4x? 


d 
© 0+ хачу 


dy ” 2x 1 
> de (1442) ^ а+х?у? 
Since, the above differential equation is a linear differential 
equation 


ip] |, 2492 mua eg 
e e 


Then, the solution ofthe differential equation 


dx 
> yü43-[—;*e 


=> y(l+x)=tan'xtc 41) 
Ifx = 0 then y = 0 (given) 

=> 0=0+с 

=> c=0 

Then, equation (1) becomes, 

=> y(l*x)-tan'x 

Now put x = 1 in above equation, then 


2y2 — 
Цаа” 


«ЫН өө 
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64. 


65. 
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1 
> Va => 


Ел 
= а= 16 


(c) Consider the differential equation, 


ue q T8 
IF= d 
e* =x 
ух= [хахах 
2 2 
x 1 x 
— = In -—d. 
xy x (= 7 x 
E 2 


> = —-Inx-—+ce 
TE 4 
Given, 2y(2) = log, 4 — 1. 


2y-21n2-1-4c 
=> Ш4-1=14-1+с 


ie. с=0 
2 2 
> ху= Хт х= 
4 
= 
RAN ET 
e e e 


да 


2 
(b) -- Slope of the tangent = е; 


х 
dy x!'-2y 
dx х 

ау 2 

4+ y= 

dx p * 

Т.Е = 2 =e" =x 


Solution of equation 
y ato |x- д? 
4 
x 
xXy=— +C 
72 
-. curve passes through point (1, —2) 


1° 
(regc ee 


66. 


67. 


Then, equation of curve 
Ш х2 9 


4 4x? 


Since, above curve satisfies the point. 


Hence, the curve passes through (3 А 0). 


(c) Given differential equation is, 


(De 
IF=e x = extinx = хех 
Complete solution is given by 


у(х): хе?“ -[x e? e? dy ec 


= [х4х+с 
2 


2х 2-2 
Ie x Fe 


l = 
Given, у(1) = 2" 


1 
е2 .е2.]=-+с=с=0 
2 
x* eu 
y=. 
yŒ) p 
X 2x 
=—.е 
7) =5 


Differentiate both sides with respect to x, 


-2x 


y9-5; ü-29«0vxe(1.1] 


1 
Hence, y(x) is decreasing in В ] 


(b 1егу-/0) 


Solution of differential equation 
3 Е 
y:x^ =[7-x4de+C 


a 
7-2 C =4x4+C 


mase У] 
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d 
68. (с) Since, x= 4 2y- 2 
dx 
dy 2 
—+-у = 
= dx a” * 
LF [2а 2Inx Inx? 2 
a oe gh =x. 


Solution of differential equation is: 


yx 


yx 


69. (b) 


-0 


= |х-х?ах 


x4 


ae) 


y= 1 


(i-e 
2) 16 16 


Consider the given differential equation the 
sinxdy + ycosxdx = 4xdx 

d(y.sinx) = 4xdx 

Integrate both sides 
y.sinx = 2х2+С ...(1) 

2 
see лд 
sinx 


Л. 
eq. (2) passes through (Zo) 


= 4C 
2 


д2 


=>C=-— 


2 


Now, put the value of C in (1) 


2 
Then, ysinx = 2x? = — is the solution 


2 2 2 
| 42 27 T 28T 
$ 6 36 2 9 
dy + 2 
dx 


—2х 


1 
70. (а) Whenxe[0,1], then y=l> y= 2 + Ce 


.. (0)-0 _1 1 2x 
Dy —y097 3-5 


e-l 


2e 


L 1 3 
Here, y (1) = e^- 
»(1) 272 


dy 
When x ¢ [0, 1], then a a! >y=c,e% 


2-1 е1 52 dE cl 
2 2 


2 2 

e'—-l| x 3 e^ —1 
ja x e — — |= 
2 2 | 2B 2e? 


71. (b vadx-xdy-3y!dy-0 


vyl) = 


dx x dx x 
=> =—+3y —=——=3у 
dy y dy y 
1 
-1-4у 
if =e p? gir 
y 


x 1 
solution is — = [3» .— dy 
У y 


> Z “аужс 
X 


which passes through (1, 1) 
1=3+c >c=-2 
solution becomes 

= x-3y-2y 


11 
which also passes through C 


dy y tan x 
4+ = 
72. (d) dc 2 Sex 2y 


d 
2y - + у? sec x = tan x 


dt 


— +tsecx=tanx 
dx 


sec xdx In(sec x+tan 
= е = glGeexttanx) Z sec x +tanx 
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Differential Equations M-457 


dt 
"s (sec x + tan x) + t sec x (sec x + tan x) 


= tan x(sec x + tan x) 


[4 (t (sec x + tan x)) = [тап x (sec x +1ап x) dx 


t (sec x + tan x) = sec x + tan x —x 


t=1 Ш 


ps 


sec x + tan x sec x + tan х 


dy 1 
| —+ =2 
@) Given, dx | xlogx | 5 


1 


J Чх ЕЮ 
LE-e xlogx — е 08198 =logx 


y. logx = [2logxdx +c 
y logx = 2[x log x—x] +с 
Putx=1,y.0=2+c¢ 
c=2 

Putx=e 

y loge = 2e(log e—1) +c 
y(e)=c=2 


dy 
© Let 2 ytanx = sin 2x 
dx 


tan x dx - 
el = % log cos x 


LFS 
Required solution is 


= Sec x 


y (sec x) = [sin2xsecx dx 4c 


ах+с 


(es 


Sec x 
7 ( ) cosx 


y (sec x) = 2| sinx ах+с 


у (sec х) = —2cos x + c 441) 

Given у(0) = 1 

<. put x = 0 and y = 1, we get 

1 (sec 0) =— 2 cos 0 + c 
>c=1+2>c=3 

-. from eqn (1), we have 

у sec x = —2 cos x + 3 402) 

To find у (п), put x = x in eqn (2), we get 


y (secr) = – 2 cos m+ 3 78. 


у--2(-1)(-1) 43(1)--2-3--5 


(d) Given, sin » (2 — ytan z) -y =0 
x 

дф __У 

dx sin 2x 


+ Ntan x 


or, 


d 
or, LLL = Jtanx 41) 
X 


76. 


TT. 


al —cosec2x 


Now, integrating factor (LF) — 


1 -1 
—— log|tan x| log[ tan x) 
2 = е 


or, LF = е 


1 
- = cot x 
/tan x 


Now, general solution of eq. (1) is written as 


x. E) = | О0Е)дх-с 
. yvcotx = | Vian х /согх dx c 


. у\соёх = [14х+с 
s yNcotx =х+с 


(d) Given differential equation is 


0442) 2 +2у=4? 
X 


dy , | 2х ) 4x? 
> у = 
dx Va 14x? 


This is linear diff. equation 


E 
LF=¢ bx = дов (l3) =1+х7 
Solution is 
у(1+х2)= [ а xbex^ +C 
+х 
3 
=> yl +x?) Е +C 


— Required curve is 
3y (14+x2)=4x3 ( C=0) 
. . | 20 4 
(b) Given differential equation is (x? -1) ян +2ху=х 
x 
dy 2x х 
Б dx 20177 хэ 
This is in linear form. 


2X 


Integrating factor = | 5 dx = | dt where (232-1 
ex -1 е t 
= elogt= x2— 1 
Hence, required integrating factor =x? —1. 
(d) Given differential equation is 


This is ofthe linear form. 


л Puto es 
X 


[2a 1 2 2 
1Е=ех e?9B* =x 


zu ——— Е 


79. 


80. 
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Solution is 
5 


x 
yx? - [2x de+c= ES 
x 


-2 
=—+сх 
И 5 


ах РЕ: 
с) —+— = 
( ) dy y? y 
Itis linear differential eqn. 
jz 2 


IF.=e*% =e” 
; 
$о хе? =[—;е Уду 
у 


Let —-t 


Given у(1) = 1 


е=-- 
е 


1 1 wy 
=> х-16---67 
y e 


(d) cosxdy = y(sinx — y) dx 


== уапх-у? sec х 


Putting in (1) 


dt 
——--ttanx = -sec x 
dx 


dt 
=> — + (tan x)t = sec x 
dx 


81. 


82. 


tan x d 
LES el хах _ elogisecx| -gecx 


Solution : t secx = | sec хзес x dx 


1 
= —secx=tanx+c 


(b) уах+(х+ x? y)dy =0 
d. dx 

me IE же T t 
dy У dy y 

Itis Bernoulli form. Divide by x? 


dt (1 

4 1.4 (be 
dy v dy Ny 
Itis linear differential eqn. in f. 


50 | 1 
V —logy = 
LF=e J e gy y 


г. Solutionis Ку") = | y dy C 
ud Ep phe reyes 6 
х у ху 

-1 
€ 0452)-(х-е 73) 0 
dx 
dx x eam y 


>—+ ice 7 
dy (й+у) dey") 
Itis form of linear differential equation. 


2 dy 
ГЕ =е ОУ) =e 
-1 
tan y =] 
e ] 
"E y dy 


-1 
(en ”)=f 5 
1+у 

1 


èj en y " 2x4 е?^ 
х(ей У) = 7 +C -fe шин 


-1, =й. 
y — еп Yak 
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Vector Algebra 


4 Algebra of Vectors, Section Formula, 
А Linear Dependence & Independence 
of Vectors, Position Vector of a Point, 


| ТОРЇС Modulus of a Vector, Collinearity of Є | 
| Three points, Coplanarity of Three І 
d Vectors & Four Points, Vector 
Inequality 
1. Let a,bceR be such that a?+b?+c?=1. If 


осоо доо 0+") ccosf 0+) where 7 


then the angle between the vectors ai +bj+ck and 


bi +c) tak is: [Sep. 03, 2020 (II)] 


T 
Өр wo 


т b 2n 
@ 5 3 
2. Let the position vectors of points 'A' and 'B' be 7+ j+k 


and 2i 4 j+ 3k, respectively. A point 'P' divides the line 
segment AB internallyin the ratio 1:1 (A > 0) .IfO isthe 


region and ОВ-ОР-3| OAxOP >= 6, then A is equal to 
[NA Sep. 02, 2020 (ID] 


3. Ifthe vectors, p — (a - Di +a} - ak, q=ai+(a+l)j +ak 


and r=aitaj+(at+)k (a є В) are coplanar and 
3(p.q)? -A |rxq|?=0, then the value of À is | 
[NA Jan. 9, 2020 (1)] 
4. Leta-3i«2j«2kand Р =] +2] —2 be two vectors. If 
a vector perpendicular to both the vectors q+b and с р 
has the magnitude 12 then one such vector is : 
[April 12, 2019 (D] 


(a) 4(2i «2j 2k) (b) 4(2-27-4) 


(c) 4(21-27-1) (4) 4(-2i-2j«£) 


www.jeebooks.in 


If the volume of parallelopiped formed by the vectors 
1X] +k, 7 - Ak and 474% is minimum, then A is equal 


to: [April 12, 2019 (1)] 


1 1 
ӘБ OF © 43 (d) 43 


Let a є В and the three vectors a -ai4 j «3k, 
Б=2}+]-ой and c2ai-2j43k. Then the set 
S=(a:a,b and carecoplanar) | [April 12, 2019 (II)] 
(a) is singleton 

(b) is empty 

(c) contains exactly two positive numbers 


(d) contains exactly two numbers only one of which is 
positive 


If aunit vector q makes angles л/3 with i, 7/4 with j 


and 0 e (0, л) with k, then a value of , is: 
[April 09, 2019 (II)] 


57 T 57, 27 
@ c (b) 4 ©) 15 (d) 3 


The sum of the distinct real values of u, for which the 
vectors, wit j+k, i+ujt+k, i+j+pk, areco-planar, 


is: [Jan. 12, 2019 (D] 
(a) —1 (b) 0 (c) 1 (d) 2 


Let a2i42j - AK,b 2i c Aj - AK and 


c-2i«4j 422 ak be coplanar vectors. Then the 
non-zero vector g xc is: [Jan. 11, 2019 (1)] 
(а) -10/—5; (b -14-57 


(с) -14545j (4) —10245j 


10. 


п. 


12. 


13. 


14. 


15. 


16. 
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mao ———— — — Е 


Let V3i + j,i 437 and В? + (1-В) 7 respectively be the 
position vectors of the points A, B and C with respect to 
the origin O. If the distance of C from the bisector of the 


3 
acute angle between OA and OB is ЯЛ , then the sum of 
all possible values of p is : [Jan. 11, 2019 (П)] 
(a) 4 (b) 3 (с) 2 (d) 1 
Let а-0,-2)а-5 and В=(4^ – 2)а +36 be two 
given vectors where vectors a and b are non-collinear. 


The value of À for which vectors o. and В are collinear, is: 
[Jan. 10, 2019 (II)] 
(b) -3 (c) 4 (d) 3 


Let u bea vector coplanar with the vectors 


(а) -4 


а-21-31-К and b=j+K. Ши is perpendicular to a 


and u-b -24, then |u|? is equal to: [2018] 


(a) 315 (b) 256 (с) 84 (а) 336 
Let ABC be a triangle whose circumcentre is at P. If the 


а-0б-С 


position vectors A, B, C and P are 8,5,С and 


respectively, then the position vector of the orthocentre 


of this triangle, is : [Online April 10, 2016] 
(4-5-0) 1 
(a) E! 2 J (6) 4-5-С 
(4-5-0) 1 
Qi @ 0 


Ifthe vectors АВ = 37 + 4 and AC = 57— 2j +4k are 
the sides ofa triangle ABC, then the length ofthe median 


through A is [2013] 
(а) Vis © J72 © 433 (d) Jas 


If a and Б arenon-collinear vectors, then the value of a 


for which the vectors и = (a-2)a b and 


v- (2+ 3a)a —3b are collinear is : [Online April 23, 2013] 


© -2 


3 
@> 9i 2 ®- 


ә „ „кә . . 4 
If a 2i -2j «3E , b 221 3j -K and 

— 5 " 2 = . 
c =тї+ j «(2r -1)k are three vectors such that с is 


> > 
parallel to the plane of a and b , then ris equal to 


[Online May 19, 2012] 


(a) 1 (b) -1 (c) 0 (d) 2 


17. 


18. 


19. 


20. 


21. 


22. 


Let a,b, c be three non-zero vectors which are pairwise 


non-collinear. If a--35 is collinear with € and Р+2с is 


collinear with a, then a +35 + 6с is: [2011RS] 
(a) a (b c (‹ 0 


Ifthe pit 46, i+qj+k and i+jtrk(peq#r#l) 


(d) ate 


vector are coplanar, then the value of pqr — ( 17547) +r) is 
[2011RS] 
(a) 2 (d) -2 


(b) 0 (с) -1 


The vector а= ai +2] + ВЕ lies in the plane of the 
vectors Б-1-7 and с= ]+Ё and bisects the angle 


between b and с. Then which one of the following gives 


possible values of a and В? [2008] 
(a) a=2, В=2 (b a=1, В=2 
(с) a=2, p-1 (d a=1, В=1 


ABC is a triangle, right angled at A. The resultant of the 


forces acting along AB,BC with magnitudes = and 


X respectively is the force along AD, where D is the 


foot of the perpendicular from А onto BC. The magnitude 


of the resultant is [2006] 
(a) АВ? + АС? p) (480040) 

(ABY (АС)? АВ + АС 

1 1 

— @ т 

АВ АС AD 
If C is the mid point of AB and P is any point outside AB, 
then [2005] 
(a) РА + РВ -2PC 
(b PA + РВ = РС 
(с) РА + РВ + 2PC = 0 
(d РА + PB + РС = 0 


Let a, b and c be distinct non- negative numbers. If the 


vectors ai + aj +ck wit Ё and cî + cj +bk lieina plane, 
then c is [2005] 
(a) the Geometric Mean ofa and b 

(b) the Arithmetic Mean ofa and b 

(c) equal to zero 


(d) the Harmonic Mean ofa and b 
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23. If a, b, саге non-coplanar vectors and A is a real number, 


then the vectors 7+ 2b +37, Ab «4c and (23 – )с are 


non coplanar for [2004] 


(a) no value of X 

(b) all except one value of A 
(c) all except two values of A 
(d) all values of A 


24. Let a,b апіс be three non-zero vectors such that no two 


of these are collinear. If the vector @+2b is collinear 
with 2 and р +3¢ is collinear with а (A being some non- 
zero scalar) then а+2 +65 equals [2004] 
(a) 0 (b Ab (© 22 (d) ла 
25. Consider points A, B, C and D with position vectors 
T —434+7k,i—6j7+10k, -i-374+4k and Si-j+5k 
[2003] 


respectively. Then ABCD is a 

(a) parallelogram but not a rhombus 
(b) square 

(c) rhombus 

(d) rectangle. 


2 3 


l+a 


1«53|- 0 
3 


a 
a 


26. If |b 2 and vectors  (La,a?), 


1+с 


(1, b, b? Jand (1,c, с?) аге поп- coplanar, then the product 


abc equals [2003] 


(a) 0 (b) 2 (© -1 


27. The vectors АВ = 3 +44 & AC=Si-27+4k are the 
sides of a triangle ABC. The length ofthe median through 
Ais [2003] 


(а) 4288 ® vis | (O72 (d 33 


Scalar or Dot Product of two Vectors, 
Projection of a Vector Along any 
other Vector, Component of a Vector 


(d) 1 


28. If a and b areunit vectors, then the greatest value of 


> > > > 
V3|a+b|+|a—b| is 
> > 
29. If x and X be two non-zero vectors such that 
> > гч 


[NA Sep. 06, 2020 (1)| 


[х+ y [= [х | and 2 х+^ у is perpendicularto y ,then 


the value of À is [NA Sep. 06, 2020 (II)] 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


Let the vectors d, b, С be such that lá |- 2, | b |- 4 and 


|c |- 4. If the projection of b on 4 is equal to the 


projection of с on d and p is perpendicular to с, then 
the value of | à - b -č | is ; 
[NA Sep. 05, 2020 (ID] 
Let 4,5 and Z be three unit vectors such that 
|а-Б|+|а-с|!=8. Then |а+25 +|4+22/ is 
equal to [NA Sep. 02, 2020 (1)| 
The projection of the line segment joining the points 
(1, —1, 3) and (2, -4, 11) on the line joining the points 
(-1, 2,3) and(3,-2,10)is_ — .. [NA Jan. 9, 2020 (1] 
Let the volume of a parallelopiped whose coterminous 
edges are given by #=i+j+Ak,v=i+7+3k and 
w=2+jt É be 1 cu. unit. If @ be the angle between the 


edges и апа w,thencos@canbe: [Jan. 8, 2020 (D)] 


GO zc Og © өз 

A vector а =af +27 +В (о, BeR)liesin the plane of 
thevectors, р = ô+ j and Z =? — 7 * AK. If d bisects 
theangle between b and c , then: 
(а) 2:1-3-0 (5) а: 
2-5-2-0 (d 2: +4=0 


[Jan. 7, 2020 (D] 
i +1=0 


Let à- 2i +4,/+3k,b=47+(3-A,)/+6k and 
6=31+6]+(%.-0& be three vectors such that 


b=2a and а is perpendicular to c 


value of (A, А, X.) is: [Jan. 10, 2019 (1)| 


1 
(b) |. 4, o) 


(d) (1,5,1) 


Then a possible 


(a) (1,3,1) 


(c) & 4, — 2) 


Let d=/+ f+ J2k, b=b, î +b, j - J2K 
and 6-5 + j 4 42K be three vectors such that the 


projection vector of b on à is a. 


Ша + b is perpendicular to c , then | b | is equal to: 
[Jan. 09, 2019 (П)] 


(a) 32 (6 © 422  (d4 


37. 


38. 


39. 


40. 


41. 


42. 


43. 
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Ina triangle ABC, right angled at the vertex A, if the position 
vectors of A, B and C are respectively 
3i j - k, -i - 3j 4 pk and 5i+qj—4k, then the point (p, 
[Online April 9, 2016] 


(a) making an obtuse angle with the positive direction of 
x-axis 


q) lies on a line: 


(b) parallel to x-axis 

(c) parallel to y-axis 

(d) making an acute angle with the positive direction of 
X-axis 


In a parallelogram ABD, |48| =a, 


AD|- b and 


[ac] = с, then DA. АВ has the value : 
[Online April 11, 2015] 

1 1 
(а) 2 (+00) OF -te 
1 


© 5 (а + 82-с) @ TETEG 


2 
If X,y and 2 are three unit vectors in three-dimensional 
space, then the minimum value of 


|9 +[у+2 +]2+8) [Online April 12, 2014] 
3 
@ 5 (5) 3 (0343 (4) 6 
КЕ -3аа4р8-0-5ш base 
If |a|=2,/b|=3 and [2a — b| 2 5,then |? a+ b| equals: 
[Online April 9, 2014] 
(a) 17 (b) 7 (c) 5 (d) 1 


If a,b and c areunit vectors satisfying a- 435 +с=0 А 


then the angle between the vectors а and c is: 
[Online April 22, 2013] 


oia 


Tt 
(d) 7 


ala 


(a) (b) (c) 


n 
4 


Let а-2/-44,5-142/-К and с=1+]—2Ё be three 


vectors. A vector of the type 5--Ac for some scalar А, 


2083 -. : 2. 
whose projection on а is of magnitude 3 is: 
[Online April 9, 2013] 


(a) 2747456 (b 2i«3j-3k 


(с) 2/-1-58 (d) 21 «3j 43K 


Let ABCD bea parallelogram such that AB = q ‚АР = р 


and ZBAD be an acute angle. If 7 is the vector that 
coincide with the altitude directed from the vertex B to the 


side AD, then 7 is given by: [2012] 


44. 


45. 


46. 


47. 


48. 


49. 


ТЕПА ЭРЭ: 
(8) 30 23) р (5) МЕ 
с ТИРЕ 21А y = A 3(p.9) . 
Orge Мы? 


Let лапа p be two unit vectors. If the vectors 


€ =4+2b6 and d = 54 — 46 are perpendicular to each other, 


then the angle between â and f is: [2012] 
MEE: MEE: 
Go 4 ©, d 
-» -» -» 
Ifa+b+c=0, |a|=3, |b|=5 and |c|=7 , then the 
md -» 
angle between a and b is [Online May 19, 2012] 
Л п n n 
Өс OF OF OF 


A unit vector which is perpendicular to the vector 


2i — 7 +2k and is coplanar with the vectors 7 + j — k and 


2+2j-k is [Online May 12, 2012] 
27-К 3i 4 2j - 2k 
(a) (b) — = 
45 47 
3i «2j +2k 27027-08 
417 3 


ABCD is parallelogram. The position vectors of 4 and C 
are respectively, ЗГ-н 3j 45k and j— 5756. IfM is the 
midpoint of the diagonal DB, then the magnitude of the 


> > 
projection of OM on OC ,where O is the origin, is 
[Online May 7, 2012] 


7 7 
@ NTO д © 050 (0 T 


If the vectors 2-2-142, pesa jak and 


é=Ai+j+pk are mutually orthogonal, then (A, u) = 
(a) (2,-3) (b) (2,3) [2010] 
(c) (3,-2) (d) (3,2) 

The non-zero vectors are 2, b and с arerelated by à = 8b 


and с = —7b . Then the angle between z and с is 
[2008] 
(a) 0 


T T 
(b) 2 © 5 (d) л 


ЕВО 83 


50. 


S1. 


52. 


53. 


54. 
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The values of a, for which points A, B, C with position 


vectors 2f- j£, 1 -3j -5k and ai -3j «f respectively are 


the vertices ofa right angled triangle with C — _ аге 


[2006] 
(а) 2апа1 (0) -2and-1 
(c) —2and 1 (d) 2and- 1 
Let u,v,w be such that |z|2L|v|22, |w|-3. If the 
projection y along и is equaltothat of w along и and 
у, w are perpendicular to each other then 


|u —v + w|equals [2004] 

Әм үу ©] @2 

a,b,é are 3 vectors, such that a+b+é=0, 

А -1, b| =2, e| =3, then ab+bét+éa is equal to 
[2003] 

(a) 1 (b) 0 (с) —7 (d) 7 

If |a |- 5, |b |- 4, | |= 3thus what will be the value of 

22 > > > 
| à.b +рс+с.а |,giventhat a+b+c=0 [2002] 
(a) 25 (b) 50 (© -25 (d) —50 


>> ә > > > 
Ifsdaa a,b,c are vectors such that a+ b+ c = 0 and 


> > > > 
| a [2 7,| b |=5,| c |= 3 then angle between vector b and 


E 
c is [2002] 
(a) 60? (b) 30° (c) 45° (4) 909 

Цэ | Vector or Cross Product of two 

TOPIC vectors, Area of a Parallelogram & 


55. 


56. 


Triangle, Scalar & Vector Tripple 
Product 


Ifthe volume ofa parallelopiped, whose coterminus edges 


are given by the vectors a=i+ j 4 nk ,b -2i44j nk 


and c2 ie nj +3 (n > 0) , is 158 cu.units, then: 
[Sep. 05, 2020 (D] 
(5) 5-с-10 
(d) n=9 
Let x, bethepointoflocal maxima of f(x) = à - (b xc), where 


(a) а-с-17 
(c) n=7 


a@=xi -2j«3R, b 2 2i xj - É and. é - 71 -2] «xk. 


Then the value of à-b +b e 4c-à atx —xjis : 


[Sep. 04, 2020 (1)| 


(а) -4 (0-30 (9M (d) -22 


57. 


58. 


59. 


60. 


61. 


62. 


If à — 2i j - 2K, then the value of 


|ix(@xi)P +|7x(@x p -|Кх(ахК)р is equal to 
[NA Sep. 04, 2020 (II)] 


Let b, b and с be three vectors such that 


|a| = 43,|b| 2 5, Б.с = 10 and the angle between р 


Зул 1 СЕ 
and с is З If р is perpendicular to the vector р х с, 
then |a x (b хс) | is equal to [МА Jan. 9, 2020 (ID) 
Let @=i-2j+k and b =f- + betwo vectors. If c 
is a vector such that p «c -pxg and с.а = 0, then 


С.Б is equal to: [Jan. 8, 2020 (II)] 


3 1 1 
(a) 73 (b) 3 (c) -3 (d) -1 


Let ä, b and © be three unit vectors such 


the ordered pair, (4,4) isequalto: — [Jan. 7, 2020 (Ш) 


Let à 23i j and B=2i-j+3k. If B - B, B5, where 
Pi is parallel to с, and By is perpendicular to с, then 


В, xB, is equal to: [April 09, 2019 (1)| 


(a) -31+9j+5k (b 3915 


(с) ioj + sk) (d) 2(3--91-50) 


The magnitude of the projection ofthe vector 2; + 3j +k 


on the vector perpendicular to the plane containing the 


vectors 7+ j7+k and 7+27+3k, is: [April 08, 2019 (1)] 


(a) 2 (b 46 © 346 — (à) B 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


www.jeebooks.in 


maa ШШШ 


Let @=37+2j+xkand b =f- j +, for some real x. 


Then là xb| —ris possible if: 


(a) ЕРЭН (5) s 
(c) o<rs fs (d) эү <" < 


Let а, Б and c be three unit vectors, out of which vectors 


[April 08, 2019 (ID] 


b and с are non-parallel. If o. and B are the angles which 


vectorg makes with vectors р and č respectively and 


nuum xv. os 
ах(5 х2) = 7b , then |о— Bis equal to: 


[Jan. 12, 2019 (П)] 
(a) 30° (b) 90° (c) 60° (d) 45° 


Let d=i—j,b=i+ +k and с bea vector such that 


axé+b=0 and а.б =4, then | © Р is equal to: 
[Jan 09, 2019] 


19 17 
(a) > (с) 8 (d) > 


If the position vectors of the vertices 4, В and C ofa 


ДАВС are respectively 4i 7j 4 8k, 27 4 374 4k and 


(b) 9 


2:45] 4 Tk , then the position vector of the point, where 
the bisector of ZA meets BC is [Online April 15, 2018] 


(a) 5 di 487418) (Ы) i6 +137 +18k) 


(c) 2 G6 +14} +9%) (d) 26 +11] +158) 


Let @=i+j7+k,é=j—k anda vector b be such that 


+ 
üxb =é and d-b =3. Then |b | equals? 
[Online April 16, 2018] 
а) „|— b) — с) — 
(а) 3 (b) (c) B 
If a, b , and ¢ are unit vectors such that 


á * 2b +2¢=0, then [à x ¢| is equal to 


[Online April 15, 2018] 
1 415 15 45 
(8) 4 (b) FE (c) 16 (d) “16. 


Let а= 2i4j-2k and b =1+}. Let € bea vector such 


that |¢-a|=3, 


(à x 5 х à =3 and the angle between с 


and àxb be 30°. Then a.c is equal to : [2017] 


71. 


72. 


73. 


74. 


75. 


76. 


- que 2 d 5 
Фү, oF © (d) 


If the vector b = 3j +4k is written as the sum of a vec- 
tor b ‚ parallel to а = 1-7 and a vector b, , perpendicu- 


lar to q , then b xb, is equal to : [Online April 9, 2017] 


(а) -3i«3j-9K (b) 61-67 +> 


жо а Өл "РЭГ" 
(c) БОЛНО (d 3:-3/-9К 
The area (in sq. units) ofthe parallelogram whose diagonals 


are along the vectors 8i — 6j and 31+4]-12К , is: 


[Online April 8, 2017] 


(a) 26 (b) 65 (c) 20 (d) 52 


> ә > | 
Let a,b and c be three unit vectors such that 


> (э > 4 > > > > 
ax bxc “as b+c |. If b isnotparallel to c, then 


> > 

the angle between a and b is: [2016] 
л Sn m ут 

Әт OF OF (5 


> > > 
Let a,band c be three non-zero vectors such that no two 


> > > 1l» ^^ 
of them are collinear and (ax b) xc = 16 lé а. [0 isthe 


> > 
angle between vectors band c , then a value of sin 0 18: 


[2015] 
2 -243 242 E 
- IE I dd 
(a) 3 (b) 3 (с) 3 (d) 3 
> > > > 
Let a and b betwo unit vectors such that |a +Ъ| =. 


> > > Е 1 M 
If c=a+2b+3\ax bj, then 2lcl is equal to: 


[Online April 10, 2015] 
(а) 4/55 (b 4/37 (© 451 (d) 243 
If [axb bxc сха |= лаве) then 2, is equal to 
[2014] 
(a) 0 (b) 1 (с) 2 (d) 3 


> re v: "PEL m Ж m > л A Ж 
If x 23i-6j-k, y =1+4]—3К and z =3i-4j-12k, 


> > -» 
then the magnitude of the projection of xx y on z is: 
[Online April 19, 2014] 
(a) 12 (b) 15 (c) 14 (d) 13 
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81. 


82. 


83. 
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> 


2 > 220 ^ > 
If | = 60 and ex(i+2j+5k) = 0 , then a value of 
а А 
c (7i +2j+3k) is: [Online April 11, 2014] 
(a) 4/2 (502 (c) 24 (d) 1242 
Let a= 2i j -2R,b -147.1 c isa vector such that 
aec -|c|,|c-a |=2V2 and the angle between 
a x b and с is30°, then | (а xb)xc | equals: 

[Online April 25, 2013] 


343 


1 3 
Өс OF ©3 WF 


The vector (ixab)i+(jxab)j+(kxab)k is equal to: 
[Online April 9, 2013] 
(© axb — (d) Б 
> 


> > 
Statement 1: The vectors a,b and c Пеш the same 


(a) bxa Фа 


> (э >) 
plane ifand only if а 179 E| =0 


> > 
Statement 2: The vectors u and y are perpendicular if 


э ә Е . 
andonlyif u.v = 0 where их v isa vector perpendicular 


-» > 
to the plane of u and v. [Online May 26, 2012] 
(a) Statement 1 is false, Statement 2 is true. 
(b) Statement 1 is true, Statement 2 is true, Statement 2 is 
correct explanation for Statement 1. 
(c) Statement 1 is true, Statement 2 is false. 
(d) Statement 1 is true, Statement 2 is true, , Statement 2 is 
nota correct explanation for Statement 1. 


If w=j+4k, v=i+3k and w-cosOf«sinOj аге 
vectors in 3-dimensional space, then the maximum possible 
value of | их v. и] is [Online May 12, 2012] 


@ з (05 © Ja @7 
Statement 1: If the points (1, 2, 2), (2, 1, 2) and 
(2, 2, 2) and (1, 1, 1) are coplanar, then z - 2. 
Statement 2: If the 4 points P, Q, R and S are coplanar, 
then the volume of the tetrahedron PORS is 0. 
[Online May 12, 2012] 
(a) Statement 1 is false,, Statement 2 is true. 
(b) Statement 1 is true, Statement 2 is false. 
(c) Statement 1 is true, Statement 2 is true, Statement 2 is 
a correct explanation of Statement 1. 
(d) Statement 1 is true, Statement 2 is true, Statement 2 is 
nota correct explanation of Statement 1. 


I о 
If a2i-2j +36, b 22i *3j —k and 
Ed ^ ж. ^ 
с=м +7+(2^-ПА are coplanar vectors, then A is 
equal to [Online May 7, 2012] 
(a) 0 (b) -1 (© 2 (d) ! 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


The vectors à and b are not perpendicular and г and d 


are two vectors satisfying bxc-bxd and ad=0. 


Then the vector d is equal to [2011] 

@ ё Ч2р gs 122 

(с) с (Ey (d) b- Ej 

If a= 766 +k) and 6 = (27+ 37-68), then the 
[2011] 


value of (2 - b)| (a x5) x(a «25)] is 
(a) -3 (b) 5 (d) -5 

Let @=j-k and @=/-—j-k. Then the vector Б 
satisfying à x b 4 c — 0 and a.b =3 is 
(b i-j-2K 


[2010] 
(a) 20 —j42K 


(© i«j-2k (d) а 


If u,0,@ are non-coplanar vectors and p, q are real 
numbers, then the equality 

[Зи ру po]-[pY o qu] -[20 qv qu] = 0 
holds for : 

(a) exactly two values of (p, q) 

(b) more than two but not all values of (p, q) 


(c) all values of (p, q) 
(d) exactly one value of (p, q) 


Let @=i+j+k,b =i-j+2k and 


[2009] 


Z= xi 4 (x—2)j - K . Ifthe vector с lies in the plane of 


ü and b , then x equals [2007] 
(a) -4 (b) -2 (c) 0 (d) 1. 

If й and ?are unit vectors and Ө is the acute angle 
between them, then 2 x3? is a unit vector for [2007] 


(a) no value of 6 

(b) exactly one value of Ө 

(c) exactly two values of 0 
(d) more than two values of 9 


If (axb)xe- ax(bxc) where a, b and c are any three 


vectors such that g.b +0, b.c +0 then a and с are 
[2006] 


(a) inclined at an angle of - between them 


(b) inclined at an angle of с between them 


(c) perpendicular 
(d) parallel 


91. 


92. 


93. 


94. 


95. 


96. 
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Le a = i-k, b = xi+j + (1 —x& and 


c =yi +х/ +(1+x—y)k.Then [a ,b ‚с | depends оп 
[2005] 

(b) onlyx 

(d) neither x nor y 


(a) only y 
(c) both x and y 


If a,b ,c arenon coplanar vectors and А isa real number 
then [2005] 
[Ma +b)a2b Ac]-[a b+c b]for 

(a) exactly one value of A 

(b) no value of à 

(c) exactly three values of А 

(d) exactly two values of X 


For any vector " , the value of 
(a xi)? +(a х J)? + (а x)? is equal to[2005] 


а da 4028 (а) 4а” 


Let a,b and с be non-zero vectors such that 


(a xb)xc Sa | а.1Ё 0 is the acute angle between 


the vectors р and с, then ѕіпӨ equals 


242 42 


2 
(а) —у— (b) ES (c) 


[2004] 


2 A 
3 9 3 


If u,v and w arethree non- coplanar vectors, then 


(и +V- w).(u —v)x(v— w) equals [2003] 
(а) 3üyxw (b) 0 
(c) u.(vxw) (d) имху. 


A tetrahedron has vertices at O(0, 0, 0), A(1, 2, 1) B(2, 1,3) 
and C(-1, 1, 2). Then the angle between the faces OAB and 
ABC will be [2003] 
a(19 
(b) cos (2 


(d) 30? 


(a) 90° 


Leti 2 i4 j, 2i — j and w 2i & 2j «3E .1£ A isaunit 


vector such that ил = 0 and v. = 0 , then [ил is equal 


to [2003] 
(a) 3 (b) 0 (с) 1 (d) 2. 


» » » » » » » » » 
Ifaxb=bxc=cxa then a+b+c= 


(a) abc (b) -1 (c) 0 (d) 2 


[2002] 


— ^ ^ =$ ^ ^ >. 
99. 4 -3i-5j and р =61+3 jaretwo vectors and c isa 
> > > 
vector such that c = ax b then jali biel [2002] 
(a) 434 : /45 : (39 (b) 484 : 445 :39 
(c) 34:39:45 (d) 39:35:34 
100. Ifthe vectors 2, à = xi + y +zk and b = } are such that 
a, č and b form aright handed system then c is: [2002] 
(a) zi -xk (b) 0 
(©) y (d -zi+xk 
уо ыу = >>> 
101. If a, b,c are vectors such that [a b c]= 4 then 
> >> э э > 
[axb bxc cxa]= [2002] 
(a) 16 (b) 64 (c) 4 (d) 8 
102. If |2 4,15 |=2 and the angle between дапа b is 5/6 
then (à x by. is equal to [2002] 
(a) 48 (b) 16 
(с) a (d) None of these 
^ E Scalar Product of Four Vectors, — 
: TOPIC Reciprocal System of Vector, 
E Application of Vectors in Mechanics 
103. A particle just clears a wall of height b at a distance a and 
strikes the ground at a distance c from the point of 
projection. The angle of projection is [2007] 
(а) чап”! (b) шт 
a(c —a) a 
© tan? 2 (d) 45°. 
ac 
104. A body weighing 13 kg is suspended by two strings 5m 
and 12m long, their other ends being fastened to the 
extremities ofa rod 13m long. If the rod be so held that the 
body hangs immediately below the middle point, then 
tensions in the strings are [2007] 
(а) 5 Квапа 12 kg (b) 5kgand 13kg 
(с) 12 kgand 13 kg (d) 5kgand 5 kg 
105. The resultant of two forces Ри and Зи is a force of 7n. If the 


direction of 3n force were reversed, the resultant would be 


J19 n. The value of P is [2007] 


(a) 3n (b) 4n (c) 5n (d) 6n. 
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108. 


109. 


110. 


111. 


112. 
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A body falling from rest under gravity passes a certain 
point P. It was at a distance of 400 m from P, 4s prior to 


passing through P. If g = 10m/ s? , then the height above 


the point P from where the body began to fallis [2006] 
(a) 720m (0) 900m (c) 320m (d) 680m 
A particle has two velocities of equal magnitude inclined 
to each other at an angle 0. If one of them is halved, the 
angle between the other and the original resultant velocity 
is bisected by the new resultant. Then Q is [2006] 
(a) 90? (b) 120? (c) 45? (d) 60° 
The resultant R of two forces acting on a particle is at right 
angles to one of them and its magnitude is one third ofthe 
other force. The ratio of larger force to smaller one is: 
[2005] 


(a) 2:1 (b) 3:42. (© 3:2 (d) 3:242 

A and B aretwo like parallel forces. A couple of moment H 
lies in the plane of A and B and is contained with them. The 
resultant of A and B after combining is displaced through 


a distance [2005] 
2H H 
ШЕ; V. TR 
H 
© 2448) Wh CS 


A particle is projected from a point О with velocity u at an 
angle of 60? with the horizontal. When itis moving in a 
direction at right angles to its direction at O, its velocity 
then is given by [2005] 


2u 


u u u 
Әт 9; от 03 


Л 


If t; and їр аге ће times of flight oftwo particles having 


the same initial velocity и and range R on the horizontal , 


then z? +75 is equal to [2004] 
(a) 1 (5) 4u?/ 9? 
(c) u?/2g (d) u?/g 


1 
A velocity ты /8 is resolved into two components along 


OA and OB making angles 30? and 45? respectively with 
the given velocity. Then the component along OB is 
[2004] 


(a) = уб -v2)m/s 


(b) 18-0 m/s 


1 1 
—m/ —m/s 
p S (d) 8 


(c) 


113. 


114. 


115. 


116. 


A paticle moves towards east from a point A to a point B at 
the rate of 4 km/h and then towards north from B to C at 
the rate of 5km/hr. If AB = 12 km and BC = 5 km, then its 
average speed for its journey from A to C and resultant 
average velocity direct from A to C are respectively [2004] 


13 


(a) RU and Z km/h 


13 


(b) km/h and H km/h 


(c) km/h and km/h 


17 


13 
—km/h and —km/h 
(d) 1 ап 1 m 


Three forces P,O and R acting along ГА, IB and IC, where 
I is the incentre of a AABC are in equilibrium. Then 


P:O:R is [2004] 


A B C 
(a) cosec—: соѕес — :cosec 
2 2 2 


b ш тын Сш 
e о 


заса шил тээ 
И цагда” 


4 ша ; сов: цаг 
© 2 2 24 
In a right angle A4BC, ZA —90? and sides a, b, c are 
respectively, 5 cm, 4 cm and 3 cm. Ifa force F has moments 
0,9 and 16 in N cm. units respectively about vertices A, B 


and C, then magnitude of F is [2004] 
(a) 9 (b) 4 (c) 5 (d) 3 

With two forces acting at point, the maximum affect is 
obtained when their resultant is 4N. If they act at right 
angles, then their resultant is 3N. Then the forces are 


[2004] 
@ (24145) and (2-145) 
( (24-43 and (2-43| м 
(с) (241.48) м and (2-142) 
(d) (2-2) and (2-42) 


117. 


118. 


119. 


120. 


121. 
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A particle is acted upon by constant forces 4f + j ~3k 
and 37 + j —k which displace it from a point 7 +27+3k 


to the point 5f +4] +. The work done in standard units 
by the forces is given by [2004] 
(a) 15 (b) 30 (c) 25 (d) 40 

Let Кү and R, respectively be the maximum ranges up 
and down an inclined plane and R be the maximum range 
on the horizontal plane. Then R,,R, № arein [2003] 
(a) НР (D ААР (с) АР (d) ОР. 

Two particles start simultaneously from the same point 
and move along two straight lines, one with uniform 


velocity и and the other from rest with uniform acceleration 


f. Let а be the angle between their directions of 
motion. The relative velocity ofthe second particle w.r.t. 


the first is least after a time [2003] 
(a) иж (b) шин © £ SE (d) usina 


Two stones are projected from the top of a cliff h metres 
high , with the same speed u, so as to hit the ground at 
the same spot. If one of the stones is projected 
horizontally and the other is projected horizontally and 
the other is projected at an angle Ө to the horizontal 


then tan 0 equals [2003] 


2 2u u u 
(a) Ja (b) үк © зү (4) | 


А body travels a distance s in t seconds. It starts from rest 
and ends at rest. In the first part ofthe journey, it moves 
with constant acceleration f and in the second part with 
constant retardation г. The value oft is given by [2003] 


1 
(a) 41 + 5 (b) ze + 1) 


= (4) yG 


© тт 


for 


122. 


123. 


124. 


125. 


126. 


The resultant of forces P and О is R. If O is 
doubled then R is doubled. If the direction of Q is 


reversed,then R is again doubled. Then P? iQ? :82 is 
[2003] 

(a) 2:3:1 (b) 3:1:1 (c) 2:3:2 (d) 1:2:3. 

A couple is of moment G and the force forming the couple 


is P .If P isturned through a right angle the moment of 


the couple thus formed is Я. If instead , the force p are 
turned through an angle a, then the moment of couple 
becomes [2003] 
(a) Нзша-Ссоза (b) Gsina — Н cosa 


(с) Hsina+Gcosa (d) Gsina+H cosa. 


A particle acted on by constant forces 4/ + j —3k and 
31+ j-k is displaced from the point i+2j—3k to the 


point 5i +4j+k . The total work done by the forces is 
[2003] 

(a) 50 units (b) 20 units 

(c) 30 units (d) 40 units. 

A bead of weight w can slide on smooth circular wire in a 

vertical plane. The bead is attached by a light thread to the 

highest point ofthe wire and in equilibrium, the thread is 

taut and make an angle 0 with the vertical then tension of 

the thread and reaction ofthe wire on the bead are 

(a T-wcosQ0 R-wtanQ 

(b) T=2wceosQ R=w 

(с) T=w R=wsind 

(d) T=wsing R-wcotQ 

Thesum oftwo forces is 18 N and resultant whose direction 


is at right angles to the smaller force 15 12 М. The magnitude 
of the two forces are [2002] 


(a) 13,5 (Ы) 12,6 (d) 11,7 


[2002] 


(c) 14,4 
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Hints & Solutions 


2 4 64-144 1832 
1. (а) acos0 = Боо 09 *) = coos( 0: Эр = 
3 3 A-l (+1? 
k k k 8. 182 
a= 2 c= 4 tag ” 102 = 
ese sos (027) сов[ө+2®) (A+ 
3 ^ 
Let —— =t 
еа 
4n 27 
cos as + со50 + cos oars => 187? -8t = 0 = 24(9t -4) =0 
ab+be+ca =k? 7 _ Р 
cos( 0+) -совӨ-сов[|ө+ 27) —>Е=0, — 
3 3 9 
À 4 4 
7 ie Ace cq. 
cos 0 + 2cos(0 + л): cos( 2) и 
2 3 
-k 2 1 atl a a 
cosd-cos( 0+) сод 0+ 27) 3. (1.0) a a+l а |=0 
7 = a a a+l 
| 1 | 1 
cos0 - 2cos0.— 3a+1=0 => a=- 
-k 2 -0 3 
со80-со8 (o t 23 -Cos (e + An) TRE given vectors 
L 3 37| 20025 14 i 71$ 
1 1 
л Qi- j -k) 


(ai t bj e ck)- (bi + cj + аҝ̆) 
а=(—1+2]—®) 
уа? bte Др? че? +а? 4= С! J 


=ab+be+ca=0 MERECE 
асаж сг 


т 
$= 
? Now Бос 5 (—2-2+1у=—1 
2. (0.8) ow, 84-02 3 
Let position vector of A and В be д and р respectively. » | 
17] 
2 1 
— А+ rxq-—- - 
-. Position vector of P is OP = 5 Td 9 ын à 
A-l -1--1 2 
А:1 1 
— о , y 
y b 2 g(4-D-jC2-0 +4042) 
1:1:1 2; 1,3 
ve no agape 
Given OB-OP -3| OÀ x OP? =6 E duni 


2 


- (Absà) Ба 
s5. Ab +а 3l Ab +а 


( hel) i 2.1 


Lupo | ar 1 
aria 3 => Fa == 


а-Б+\|Б 32? laxi 8-6 3(4)-3 х =0 
Al +D? 


mo ————— ӰƏӰƏ)С ТЈ] 


4. 
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(b) Let vector be A[(a -5) х(а -b)] 
Given, a 23i +27+2k and b =f +2} 2k 
2-5-42-47 and á-b 22i & 4k 


vector = A[(4? - 4)x (27 +4Ё)] 


= 16 16 —8k] = 8A[27 -27-K] 
Given that magnitude of the vector is 12. 
1 


12=817%1 /4к441 51015 5 


required vector is +4 (27-2) К) 


(b) Volume of the parallelepiped is, 


] à 1 
у= |0 1 M-numoexo3«1C21 
A 0 1 
=|13-At+1| 
Letf(x)2x)-x-1 
On differentiating, f ' (x) = 32-1 
Now, (х) =0 


Sx Fa Яо 
and f “(x)= бх 


1 
Since, f " ЕЗ >0 


x= В 18 point oflocal minima. 


3 


For à = А, volume of parallelopiped is zero. 
vectors are coplanar. 


(b) Let, three vectors a, b, c are coplanar, 


then [a,b,c] =0 
1 3 

E L Fl 05542484) 
a -2 3 


по real value of ‘a’ exist. 
set Sis an empty set. 


(d) Let cos a, cos В, cos y be direction cosines of a. 


T T 
`. cosa. = cos 3? cos = cos 2 and cosy = cos 


=> cos? = - cos? = +052 0 =1 вет 
3 4 4 


» с080 gs > 8 =— ог — 
3 3 


(а) ` Three vectors (ui 4 7+), (+/+ апа 


(i4 j + wk) are copalnar. 


u 1 1 
1 u l| o 
1 1 u 


u-1)+1-u+1-u=0 
(1—-19[2- щи 1)] =0 
(1-19 [Ww * 4. -2] =0 
u-1,-2 


ууу 


Therefore, sum ofall real values =1—2=—1 


(d >> а,Ь апас arecoplanar 


| 4 
LO. 4 | 
4 4 C4) 

=> X-2A-16-2(8-X-1)-4(4-22)20 

=> М-232-91-18-0 

ie, (A—2)(A—3)(A+3)=0 

For 3-2, &= 24 «Aj e 3K 


ForA-73or-3, c 22g >q xc =0 (Rejected) 
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(d) Since, the angle bisector ofacute angle between OA 
and OB would be y=x 


B(143) 


AQ3,1) 


3 
Since, the distance of C from bisector — 7 


> вым 28-3341 
В=2 огВ=-1 


Hence, the sum of all possible value of B= 2 + (-1)=1 
(a) Let а and B are collinear for same k 

ie, à = kp 

0--2) а+5 =K(44—2) а +35) 

(4-2) d eb =MAA—2) à * 3kb 

(1-2-К4Х-2) a tb (1-30 20 

But а and р are non-collinear, then 
À-2—k(4.—2)-20,1—3k-0 


1 1 
= k-qandA-2- 5 (44-2)=0 


31-6-431-2-0 
i 


(d -ü,8 &bare coplanar 
-ü-A(Gxb)xà -2482.5-(8.5)8) 
= M-4i +8) +166) -3/1-1-2-4К1. 
Also, 5-24 —2A'-4 
ü =-41+8)+16К 


=> 0 =336 


©! 
су 


(c) Position vector of centriod G = 


©! 
[e] 


Position vector of circum centre С = 


14. 


15. 


a. er 

3 
3G -2C«r 
us ERO кз VW abc 
r -3G-2C = (а+Ь+с) | 1 | 
_ a*bsc 

2 


(c) We have, 
AB + BC + CA =0=> ВС = AC - AB 
Let M be mid-point of BC 


wen 5 mulae 
2 2 
А 
M C 
Also, we have 
АВ-ВМ-МА =0 
в. AG-AB _ 
2 
МЕТЕ В 


= [АМ |= 23 
> > > > 
(b) Since, и and v are collinear, therefore Ки+у =0 


> > 
=>[kK(a—2)+2+3a] a +(k-3) b =0 40) 
> > 
Since a and b are non-collinear, then for some constant 
m and n, 


> > 
ma+nb =0 m=0,n=0 
Hence from equation (i) 
k-3=0 > k=3 

And k(a—2)+2+3a=0 


2 
=>3(a-2)+2+3a=0 = «= 
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M-472 
16. © Leta@=/-27+3k,and à o ri j «2r -DÁ er ЭР [EL 
Since, c is parallel to the plane of д and p therefore, mn He 
L^. 1). 
8,5 and с are coplanar. г. Their resultant along AD GG J 
E NES г. Magnitude of resultant is 
r 1 2r-l АВ/ \ AC AB? + AC? 
>1(6r—-34+1)+2(4r-2+n+3(2-3n=0 [ AC? + АВ? = ВС?] 
— 61-2 + 10%" -4+6-9'=0 
ВС 
—r-0 = 
17. (c) As per question mt 
a+3b=Ac ~G) 
B sid 448) 
On solving equations (1) and (ii) he 
(1+3n)a-(A+6)e=0 і. OD 
As d and с arenon collinear, AC 
1+3. = 0 and 4126-20 
Me АР Мв 
From (i), a+3b+6c 20 ШЕ 
18. (d) The given vectors are coplanar then ХН 1 
пал * ЛАВС ~ ADBA 
1 q 01-0 BC AC BC 1 
Lir AB AD ^ ABxAC AD 
1 
=> p(qr-1)*Y1-r)«1(1-4) 20 г, The required magnitude of resultant becomes 775 . 
> T 41-71 -0 
pqr-p 1 21. (à РА+АР=0апаРС+СР=0 
par (p q+r)=-2 A EA | 
22 - => РАФ-АС-СР-0 ....@ 
19. (d) - à liesinthe plane of b and c ————— 
MN Similarly, PB + BC + CP =0 .... (ii) 
а=һЬ +) Adding eqn. (i) and (ii), we get 
od -2]4 Bk 2i] А) +k) РА + РВ + AC + BC +2CP =0. 
a=1,2=1+), B=) Sine 4С--8С & СР --PC 
Min Эг > TA«TB-2PC 
-ALTERNATE SOLUTION 0. А 
- а bisects the angle between b and 2. 
а= МБ+ ё) 
ёс 8: ы ОЕ ГЕК) 
=> ai+2j+pk = ———— 
j+B 2 
" М А С В 
яр 22. (a) Vector ai aj & ck , i k and сї + cj & bk are 
-»а-В-1 coplanar 
20. (d) Ifweconsider unit vectors i and j in the direction a a c 
1 1 1 0 1=0=с2 -ab = с= dab 
AB and AC respectively and its magnitude AB and чс @ h 


respectively, then as per quesiton, forces along АВ and 


AC respectively are ^. cis GM. of a and b. 
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(c) If vectors а+2Б +36, 6 +46, and (2A-1)é are 
12 3 

coplanar then 0 A 4 1-0 
0 0 24-1 


1 
—AQX-1)20 => А= 0 ог 2 


-. Forces are noncoplanar for ай A, except 4 = 0, 2 


(с) Given that @+26 is collinear with с and b +32 is 
collinear with а 


Let à -2b = and b +3ё = 50, where t and sare scalars 
5 d2b 466 — té 4 66 
=(t+6)é [using d+ 2b = tc] 
= Ас, where A =#+6 

(none) Given that 
А d (7, 4,7),B = (1, 6,10), С -( 1, 
and D -(5,-1,5) 


3 4) 


AB = (7-1)? + (C46? « (7-107? 
-486:418-7 


Similarly, BC = 7, CD = J41, DA = 4/17 
None of the options is satisfied. 


а а? 1-0 


(© Given |р p 1+3=0 


21 |a а? a 


I+ b? 53 =0 
2, 1 2 3 


Га а? 


—(l-abc) b Ь?|=0 
lee 
Given that (1, a, a2), (1, b, b?) and (1, с, c2) are non-coplanar 


la a? 


1 b b? + 0 (given condition) 
1с с? 


1+арс= 0 = абс =-1 


27. 


29. 


30. 


(d) A 


si 2j А 


B D C 
Given that AD is median of AABC. 
(3-5 4 (0-2)j +(4+ 4)k 
= 
[4D| = Vi6 +16 +1 = 433 
(4) 
Let angle between à and b be 0. 


[2+6 |= V1+1+2cos0 = 2 


. Ар = 


4i ј +4k 


cos i 
|  LaHbEIH 


E . 0 
Similarly, | à —b |= 2|sin : 


+ 


So, 518481414-8)-21.6 


sin — 
2 


-- Maximum value of (a cos0 + bsin Ө) = Va? +b? 


-. Maximum value = 24(43)? +(1)* = 4. 
(1.00) 


41349113) 


0 
cos — 
2 


Squaring both sides we get 


IxP + 2x» +1 УР =|Р 
=> 2хў+ў-ў=0 (i) 


Also 2¥+Ay and y are perpendicular 


2X Y+- yp =0 441) 
Comparing (i) and (11), А = 1 
(6.00) 


-- Projection of b on à = Projection of с on а 


.4-5-4-2 

Given, 5-2-0 

là-b-ep-|af «|bP «|ep -28-5-25-2-28-2 
-4- 16-16-36 

—|á«b-éf-6 

Q) 

ЕДЕН 
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=> а= Qo i4 j-4K) 
Now, [@ +25 2 +|а+22] 342 
-2|4 4415  44(ср 44-5--0)-2 =z 01+47-40 
32. (8) Let P(1,—1,3), QQ, —4, 11), R-1,2,3) 2 
and S(3, -2, 10) Compare with а = ai 4-2 j + pk 
Then, РО -i-3j +84 4u > X 
3-7 цаг 


Projection of PO on RS 


PO.RS 4+12+56 ATEN ЕЕ: 


[1 (д? ay. + (т)? ie à.k«2-(i«2j - 28) 8-2 
--242-0 
35. (b)- b-2a 


33. (b) It is given that iij, ў=ї+]+3Ё апа 


Wes dE 2 4j*G-X)j*6£-Aj 42 7-6 
Volume of parallelopiped = [4 . V . w] л 3-3,-23, 40) 
1134 ~ ais perpendicular to c 
> 4+1=1 1 3 А+3=+15 А=2 огл = 4 : = ку 
ы ase 
цал, 6+ 6A, +3(A,-1)=0 
For А=2 2421, * ,-1-0 
02092 8 => A,=22,-1..2) 
4646. 6 =] 
For À-4 Since gms satisfies equation (1) and (2). Hence, one 
0- 24144 7 of possible value of 
Jovis 63 


1 
34. (c) Angle bisector between b and С can be ^i 27 el =0 


G@=KMb+c) or G=p(b-c) | С 
36. (b) Projection of р опа = BELLUM гн 
rafi E 


b +b, +2 
v2 32 According to question EE NS -у141-2-2 

зу 37-1-1-441 => btb-2 (1) 

342 Since, g+ is perpendicular to c . 
"Ыз 2) Hence, 5.c 4 p.c =0 

=e э 8t5btb42-0 402) 
Compare with a =ai+2j+Bk From (1) and (2), 
" b,=-3,b,=5 
о 2 53145) 
8-41-2)-4 |b|=/9+25+2 =6 
Not satisfy any option 37. @ AB=-4i+27+(p+Dk 
Now consider 8-2 527 rak AC=2i+(q-1)j-3k 

о x2 


AB | AC 


EBD 83 


www.jeebooks.in 


Vector Algebra 


38. 


39. 


40. 


=> АВАС =0 


С 


А В 


8+2(q-1)-3(p+1)=0 
3p —2q+13=0 
(р, 4) lies on 3x -2y + 13 =0 
_ 3 
slope = 2 
г. Acute angle with x-axis 


(c) Let ГАВ| =a, АБ —band [Ac -0 


We have AB + AD = AC 
D 


S1 


A 


a 
On squaring both the side, we get 


2 2 2 
ГАВ + [АБ +2 АВ. AD = |AC| 
—а2+2+2АВ. (-DA) = с2 
52 АВ. DA =а2 +52 — с? 


-642X£j$264(-3) 


2 


> Ix pf o2 


(с) Given |2à—-b| = 5 


421412-158 -2x|2álb|cos0 = 5 
Putting values of |a@| and |b |, we get 


(2х2)? - (3)? -24cos0 = 25 
=> с0$0 = 0 


41. 


42. 


43. 


M-475 


|24+b| = Л6+9+24с0з0 = 4/25 = 5 
(b) Let angle between дапа с be 0. 


К > 
Now, й 436 += 0 


= (4+6) = 3b 
= (840) (8-0)-3(5.5) 
=> аа-а2464402-3х1 
=> 1+2с050+1 = 


1 
с080-2 0- 


-» 


> > 
( Let d-b4Xc 
.d-ís2j-E*-X(  j -2E) 
-(0122)4-(242)j -04 220 


> > > 
If 0 be the angle between d and a , then projection of d 


> > > 
or (5-1с) on a 


>> >> 
2 Ae d.a | d.a 
= [4 |cos0 =|d | x Е 
Id [а | [а | 


(1) = (+2) 00А) А-1 


44141 46 


> > 2 
But projection of d on a = 3 


A+] [з 24742041 2 
225 Ч 
46 3 6 3 
12+2^—3=0 > 202-3)-32-3-0 
MA+3)—1(A+3)=0, > A=1,-3 


> > я А - 
when A=1, then b* Ac -21-3/-36 
=} > x 3, А 
when A=—3, then b+ c =-2i-—j+5k 
(b) Let ABCD bea parallelogram such that 
AB=q, AD = рапа ZBAD be ап acute angle. 


We have 


B C 


From triangle law 


44. 


45. 


46. 
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Sl 
+ 


Let ; -BX =ВА-АХ --44 215 
|р 

(с) Given that @=4+2b and d-5á-4b and 47. (4) 

lal - 16| - 1 

Since & and d are perpendicular to each other 

^ 24-0 


=> (8-25)(54-45)-0 
=> 5+64.5-8=0 
= 


> 0-2 


ic => nese 
2 3 


(a) Letat+b+c=0>(at+b)=-c 


=> (atby-c 
> а?+Ь?+2аЬ=с° 
=> 9-25-2.35сов0-49 
Г > > > b 
E аан 
1 T 
n cos8=—> 0-— 
2 3 


(d) Let xi 77+ zk be the required unit vector. 


Since a is perpendicular to (a7 + 2k) . 
2х-у+22=0 


Since vector хї+ у] +2К is coplanar with the vector 


ЛЕЙ and S42]. 


xix yj+zk 2 p(i«j-k) + q (21+2]-Ё), 
where p and q are some scalars. 


> xi+yj+zk = (р+24)ї+(р+24)]—(р+4)К 

> x-cpt2q,y-p*t2q,z--p-q 

Now from equation (1), 
2р-44-р-24-2р-24-0 
-p-02p-0 
х= 24,у=24,2=—4 


Since vector xi - yj+zk is a unit vector, therefore 


|xityjtzk|=1 


=> X" ty +z =] 
x | y? 22 1 
442 | 442 | q? 1 
1 
9 =1 >q= +- 
q q 3 
1 2 2 
When а = —, then x= —,y= —,z= 
28 39-3 3 
1 2 2 1 
When q = – =, then x 9 2 
{са БЕ ШЕ: 
| | : 24 2^4 l> 
Here required unit vector is —ict—j-—-k 


48. 


49. 


50. 


51. 


О Y 
In a parallelogram, diagonals bisect each other. So, mid 
point of DB is also the mid-point of AC. 
Mid-point of M 22i — j 
Direction ratio of OC= (1, — 5, — 5) 
Direction ratio of OM = (2, — 1, 0) 
Angle 0 between OM and OC is given by 


(1x2) +(-5)(-1) +(-5)(0) 


02-Р 408 «cs? «cs? 


cos0 = 


245 7 
45451 454/51 
> > 
Projection of OM on OC is given by 
|OM|.cos 0 V5 х i L 
J5x451 v51 


(d) Given that, 0,5 and с are mutually orthogonal 
~ d.b-0, Б.2=0,2.2=0 

=> 2^+4+и=0 i) 
A-1+2u=0 841) 

On solving (i) and (ii), we get А =—3, и = 2 


(d) Clearly a= -36 


= а||с andare opposite in direction 
-. Angle between а and c is n. 
(a) CA-(2-a)i +2}; CB = (1- aj -6k 


|- CALCE] 

СА-СВ-0 > (2-а)(1-а)=0 
=> a=2,1 
(c) Projection of v along й = i Б 

и 
252 E 2 Wu .. 
projection of w along ŭ = Tal =н 
и 

Given у = wii 441) 
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Also ,9:9-0 [ v.Liv] (2) 


Now |i -y + w 


= up epp epo? 22s - 29.04 2i 
=1+4+9 +0 [From (1) and (2)]= 14 


Їй -7 + ЕЛ4 


(с) Giventhat i 4-b 4c -0 


=> (4+b+2)(4+b+2)=0 


= ар | Їл | р 


(a) Given that, a+ B+ 


> > >72 
—|jarbrc|'z0 


» 
= |а| 


>> > 

=> 25+164+9+2(a-b+b- 
>> >> >> 

=>(a-b+b-c+c-a)=-25- 


>> >> >> 
ла: В+. с+с:а|=25: 


2 » » » » » » 
(a) Given that a+b+c=0> b+c=-a 
> > > >> 
Ве =| a| =52+32+2Ь.с =7 


> > 
=> 2| b || c |с0$0=49-34=15; 
=> 2х5 х 3cos 0 = 15; 


2 60? 
geo 


соѕ Ө = 1/2; 


(b We know that the volume of parallelopiped 58. 


-(а b c] 
1 1 n 
2 4 -n|-158 
1n 3 


=> (12+n*)-1(6 +n) + n(2n – 4) 2158 


= Зи? -5n-152-0 
— Зи? —24n +19n-152 = 0 
-»Зи(п-8)-19(п-8)-0 


-1 
n=8orn= 


—n-8 (n> 0) 


59. 


да=1+] +84, 6 =21+4]—8К and 


56. 


57. 


С=1+8) +3 
62148424233 


5-С-2-32-24-10 
(d) Itis given that 


| al 


i j Ê 

ГО 1: "8" 2777 
- x -l 
7 -2 x 


=> f(x)-x!-27x426 
=> f(x) = 3x -27 
For critical point f(x) = 0 


> 3x? -27=0>x=-3,3 


у жы c E 

А 
-3 3 

Max. Min. 


The local maxima of f (x) is, x) ——3. 
Then a-b «4 b-c«c-a 
=-2х-2х-3-14-2х-х+7х+4+3х = 3x-13 


So, value at х=ж,=а-6 +6 -с+с-а = Зх 13 


=3x(-3)-13 =-22. 
(18) 


i x (axi) 2 (0-а - (а) = j + 2k 
Similarly, x (a x j) 2 2i +24, 


Ех(ах) = 21+) 


| J+2É +228) -122-70-5-8-5-18. 


(30) 22=10 = || les 10 


Since, is perpendicular to the vector р xc , then 


á.(bxc)-0 
Now, ix xe)- 128 
-43х Дипсэа 


Hence, 


dx (b xc)|- 30. 
(© ах(Ьхсу=ах(Ьха) 
>  -(ab)é =(G.a)b —(d.b)à 


ma ————— Е 


60. 


61. 


62. 
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> -42-61-45)-40-27-8) 


46-21-2)-2Ё 


— 8-104744) 


(0 В=В-В 41) 
Since, В, is perpendicular to д. 
^ B4. 20 

Since, Bi is parallelto д. 

then Bi — Aa (say) 


áp-àp,-à.B; 


=> 5=ho2>5=2% 10 (-- |& |= ЛО). 
ages Bee 
2 2 
5 а 
Bec 


Cross product with В, in equation (1) 


= Bx By =—By xB, 


37020 unns "P Вха 
=> Bx By =B x By = фф E 
| j k 
—BxBl- p -1 3 

3 1 0 


1 ^ 4 ^ 1 ^ ^ ^ 
-5]-8 -1(-9) +605) = 1-3 +97 +54 | 
(d Let @=i+j+k and Б=7+2]+3Ё 


*. vector perpendicular to д and b. is zx 5 


63. 


64. 


65. 


ij К 
44441111 41-24 
-üxb = 

123 


Now, projection of vector 2 =27+3]+Ё оп gxp is 


(b Given, 4 23/ 42j + xk and b =f- + 


— M = 


= (2+x)i t (x -3)j -5k 


1ахБ |= (2 +х)? «(x-33 «(C5 =r 


ET Ja xd ax +9—6х+25 


— \2х2 —2х+38 = г ees : 
4 2 


2 
Ы 1%. 75 75 3 
= „12 H > >r25,]— 
E ] а 7^ Е 


(a) Since, a, b and Z are three unit vectors 


[а|=|БВ|=|с|=1 


m. tab cene Лы 
Then, ax(bxc)- b 


(а-с)Б-(а-Б)с = 6 
p London 
dC 5 = 


ЕЕЕ" 1 е 
[a || c|cosp a x 


= B=60° and a=90° 
Hence, |o.— B| = |90° — 60°| = 30? 


@ >|ахер=|а||г—(аг)" 
=> |-hg-a2|ep-16 -3-2182Г-16 


19 
=> Jef-m 
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66. (b) Suppose angular bisector of A meets BC at D (x, y, 2) 


Using angular bisector theorem, 68. (b) >а+25+2С6=0 [Given] 


AB BD 8-22--25 > (@+2c)-(@ +26) - (- 2b) (- 2b) 
SE e > 4-4-40-0444-0-45-5 —>1+4+44.6=4 
BD _ ү(4-2)°+(7-3)?+ (8—4)? 4 
> 4-0-- 
DC JU- +(7-5)?+ 8-7" 4 
4/22+42+42 6 E jä -cf «|i хер =1 (а isunit vector) 
Yee ap 3 D. cx 
> —+|axé -1 
A(4, 7, 8) 
2:55.15 1 415 
> | | “16 LET xz» 
69. (с) Given: i 22i«j-2k, b=i+j 
=> |al=3 
axb=2i-2j+k 


üxb|- 22 4221? =3 


We have (àxb)xé-|àxb||é| sin 30n 


B(2,3, 4) D (x,y,z) С0, 5,7) СЕВЕ ЕЦЕ 
Suc Е (2) +0002) (235) 0)0)) 3 Re 
2+1 2+1 №оу | с-а | =3 
(2)(7) + @ o) On squaring, we get 
2+1 df «BP -28€ -9— 44+9-2a6=9 
Pepe 3 13 18 => ac-2[-cà-àc] 
ин i 3” 353 — = A ое. © ж. эү 
А — (aa |Gj-46.6 +) (1-7) 
Therefore, position vector of point цаг 1! + 188) 70. (D b= 1 E A2 UG ) 
67. (a) »2-12-7-К-10|-43 3G +f) 34-27 
& 2--К-12102 V2xV2 2 
Now, àxb =é (Given) b +b2 =b 
eer E zx _ к е x ^ B Vu а 
ма б:-5-8-07440-20-2 
= |a||b|sino = V2 0 =. трие 
Е => bs-citcjt4k 
Also 2-5 =3 2 2 
= ШВ] соз0 = 3 —[Ш] 7. 
Dividing [i] by [ii], we get 2 3 3 
J2 Л 8 b xb = a 5 0 
{апе = 2.5100 = 
3 Л1 3 3 
Substituting value of sinO in [i] we get "2-2 4 
ap «9 
Вр цэг. 
їйл > 855 -40)-20)4(-343 
ЕП = 667424 


45 


x P — —————d Е 


71. 


72. 


73. 


74. 


www.jeebooks.in 


(b Let; dj -8/ —67 «0k & dy =3 - 4j -12k 75. 
ЭР À 
\ха;|=В -6 0 |= [727 —(-96) +508 
3 4 -12 


= |а ха, |= V16900 =130 


1 1 
Area ofparallelogram = 514 xd] = 2 х130= 65 76. 


(b) ко S ig 

43-43- 
b+ с 

2 9 


=> (a-c)b—(a-b)é = 
On comparing both sides 


d 
2 


cos0 = 
E aandbareunit vectors] 


where 0 is the angle between a and b 


9-27 71. 


6 
© бхБх2-ЛЫ / 
"um 1\-y)-)- 
> -ex(axb) = 5088 
= -(88 (84 5-4 8 
> 88 оә + (8) – 8 


.. a,b,c are non collinear, the above equation is 
possible only when 


- cos0 = 3 and ca =0 


1 
Ө= -= 
— cos 3 


2-7 
=> 510 = =a ; 0e П quad 
а) | -4-43 
angle between a and b is 60°. 


axb is 1" to plane containing a and b 


c=a+2b+3(a xb) 


c= Jef +а| +22 cosoo%n + [8 P|sin eon; 
+3la|[b|sin 60*.n2 


ni Je n2 


5 = (1+4+2)+ 2 


2-48 


кр =7+27/4= 55/4 


78. 


(b L.H.S= (axb).[(6xc) x(cxa)] 

= (ахБ) Ц5хс.а)с-(Бхсс)а| 

= (axb).[[bca]c] Г Бхсс=0] 

= [a bc](axb.c) 2 [abc]? 

=[axb bxc cxa]- [abc] 

SoX-1 

(с) Let x = 31-6)-&, y =7+4j-3k and 
Z = 3[—-4]-12Ё 


i j К 
Now, xp = B -6 -I| = 2274+87+18Kk 
1 4 -3 
-— 
Projection of Xx y on ғ = E 
2 


22(3) + 8(—4) +18(-12) —182 
/9+16+144 13 
Now, magnitude of projection = 14. 
(d Let, = ai4bj ck 


14 


Given, č x (142/455) -0 


ij 
>» ја b cl=6 
125 
(5b —2c)i -(Sa-c)j «(2a -bYk = 02-07-08 
Comparing both sides, we get 
5b – 2c = 0; 5a—c=0; 2а-В=0 
or 5b = 2c; 5a = с; 2a = b 
Also given |é 2= 60 a? «5? +c? = 60 
Putting the value of b and c in above eqn., we get 
a? +(2а)? + (5а)? = 60 
> a? + 4a? 4 25a? = 60 = 3042 = 60 
а? = 2 
а= +/2;Ь= 242; с= 542 
Now, & = ai * bj * ck 
& E = a 242] +528 
Value of ё.(-7/-27-36) is 
(Vai «242 j 5020) (77 2 3k) 
= -74/2 +442 +1542 = 1242 
> е Р доо» A » 
(0 а-21-7-25,8-1-7 
A 
=> |а|-3 


=. 


> > 


and ахЬ=|2 
1 


k ^ 
2 |=21-2)+к 
0 


Re — ы 
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> > 
|a xb |=v4+4+1=3 
> > 


> > 
Now, | c -a|2242 = |c -af -8 
> > > > 
э|с-а|(с-а)-8 
» » > > 
= [ср lap 2c.a=8 


> > 
= |с +9-2|с|=8 
> > 
(с |-1)? 20 > |с|=1 


> > > > > > 1 3 
и. (ахБухс |=|ахЬ || с ИЕН = a 


(© (ixa-b)i+(jxa-b)j+(kxa-by)k 
-(1.2хБУ-()-4хБ))-(К-4х5 


= (àxb)i +(ахБ)) *(axb)k =й 
(c) Statement - 1 
The vectors 0,5 and Z lie in the same plane. 


=> a,b and c are coplanar. 
We know, the necessary and sufficient conditions for 


three vectors to be coplanar is that [abc] =0 
ie. G-(bxé) =0 
Hence, statement-1 is true. 


(b Let u=j+4k, v=i-3k and 


k 
4| =i(-3)-j(-4)+4(-1) 


-3 


Now, (u x у) w= (= +47- Ё) (cos 07 +sin 0) 
= — 3 соѕ0 + 4 sinð 
Now, maximum possible value of 


[-3cos0 +4sin 6] = 4/( зу | (4)? =/25 =5 


(a) Statement- 1 
Points (1, 2, 2), (2, 1, 2), (2, 2, z) and (1, 1, 1) are coplanar 
then z= 2 which is false. 


1-1 0 
1 0 2-2|=0 
0 -1 -l 


> 1(-2)*1(-1)202z-3 
Statement - 2 is the true statement. 


(а) Since a 2 - 2] +3, b=2f+3}-—k and 


с= Me j4(2X -1)К are coplanar 


84. 


85. 


86. 


87. 


therefore [2 b <] - 0 


1 2 3, 
1e,-2 3 1 |20 
3 -1 2X-1 


=> (1(6)у-2)-2(-4Х-1)-34(-7)-0 
=> (6X-2)*8X*24*24*2X—9X-0 
=> 7k-02X-0 


(с) Given that 2b 40, ad =0 

Now, bx@=bxd 

> üx(bxc)-áx(bxd) 

> (à.c)b - (d.b)é = (à.d)b —(a.b)d 
> (üb)d = -(ac)b 4 (üb)é 


(à (2a-b).((@xb)x (G+ 26) 

= Qà -b)-(axb)xá-*2(àxb)xb) 

= (24—b)((a.a)b —(a.b)a + 2(G.b)b —2(b.b)a) 
= (24—b)(b -0+ 0-24) 

From given values we get 


á.b 20 and Б.Б =1 


--444-53--5 
(d) Given that 


ё=Бха = Ь.6=Б.(Б ха) => b.é-0 
= (5 «5j sk) (E - ;- £) =0, 

where b = bi +b) + byk 

bj -b -by-0 40) 
and 4.6 =3 > (J-Å). (hî +51 +6) 23 

=> 55-85, -3 

From equation (1) 

by = by + = (3+6) +b; =3+ 2b, 


b =(3+2b;)i + (8 -b3)j + bk 
From the option given, it is clear that b, equal to either 
20r 2. 


If 5, 22 then Б 27i 4 5j +24 which is not possible 
If b, 2—2, then p 2 +) -2K 


(d) -- и, у, и are non coplanar vectors 


88. 


89. 


90. 


91. 
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=> 32?-р9+24?=0 
(|а, v, w]20) 


2p? + p? - pq H+ =0 
pit propeto ae 
2 
q 1552 
р P 4“ 


р-0,4-0,р-а/2 
This is possible only when p= 0, д =0 


There is exactly one value of (p, q). 
b) Сїуеп2-1-748,5-1-0/42 and 
c2xi*(x-2)j -k 


Given that c lies inthe planeof à and b ,then а, b апас 
are coplanar 


[a b c] =0 
1 1 

iell 220 
x (x-2) -1 


1[1-2(x-2)]- 1[-1-2x]- 1[x- 2 x] »0 
=> 1-2х+4+1+2х+2х-2=0 
=> 2х=-4 > x=-2 
(b Given that |20 х37|=1 and Ө is acute angle 


between й and 5,|Z|-1,|?|-1 


=> |20 х37 |= 6|0  |9||8ш0|-1 
=> 6[5310|=1 > sin =~ 


Hence, there is exactly one value of Ө for which 

2ü х 3% isa unit vector. 

4) (gxb)xc-üx(bxc),abz0,b.cs0 
(a.c).b - (b.c)a = (a.c).b - (a.b)cc 


=> (a.b)c -(b.c)a > а|с. 
(d) Given that 
a=i-k, Б= хі +} +(1- х) апа 


ё=уй+ў+(ї+х-у)К 


10 = 
[ibe]-à(bxc)-|x 1 1-х 
y x l*x-y 


92. 


93. 


94. 


-1-у4 x^-x^4 youl 
Hence Га Бс ] is independent of x and y both. 
(b) Let а= aqi +a j + azk 


b = bii +b, j + bÅ 


^ ^ 


С=сі+сә ј czk 
Given that 


[a(a+5) Ab м |-[a b«c b] 


afla +h) (0+) (а +) 
= | А26 As А 
^c Ас» Ac3 
ai a» a3 
= bi і С] b> і C5 5, і Сз 
b b В 
ai +b; a» +b, a3 +b, 
-41| b by b; 
СІ С? сз 
ai a» a3 


=|ht+c, b+c, b+; 
b Р, b 

К > А — № in Ist det. 

and Ку —> Ry — № in 2nd det. 


а a а; а а) а; 
=) b b 54 = а о с; 

сос) с; | b b 
—A*z-1 


Hence à has no real values. 


(с) Letá-xi + yj zk 


üxi zj — yk йх | Гага 


00-12 = гр 
ax j| =x? +2? 1223 =x +)? 


Similarly, 


Adding all above equation 


2 72 j|. a2 120202 
=> laxi] +|axj| 11121 


22 
= 2(x* юу? 20) =2/й| 
(a) Given that (ахбухё-4181818 
Clearly à and Б are поп collinear 

i. m q.s 
=> (a.c)b —(b.c)a ale ||e|a 
Comparing both side. 
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[0 is acute angle between b and С] 


© (9-59). -v)x(-5) 


—V.(ü x W)+ V.(V хи) — w.(u x v) + W.(u xw) —w.(v x ур) 
We know that (9, а, b] = 0 

= d.(V x W)—Yv.(u x w) – w.(ü xv) 

= [uvw)] + [vwu)] — [Wii] = и.(у x w) 

(b) Normal vector ofthe face OAB 


i jk 
-АВХАС-11 -1 2-Í-5j-3 
sap 1 


Angle between the faces — angle between their normals 
5:549 


Е ог o= oos [= 
435435| 35 35 
(a) Given that 7.7 20 and V.n =0 


=> п isperpendicular both и and у, 


cos 0 = 


х иху 
п = ——— 
Га У| 
i j К 
1 1 0 
О-о -xX 
n 
42 x 2 2 
|07 = |i +2 7 +3k).(-4)| = |-3| 23 


(© Let @+b+@=F .Then G@x(4+b+2)=ax7 


=0+ахБ+йхб=йхт 
F>ax7=0 


—àüxb 


сха=ах 


Similarly b xr =0 & céxr-0 
Above three conditions can be hold if and only if F = 0 


99. 


100. 


101. 


102. 


103. 


(D Wehaveaxb =3 -5 0 -30(-2 
6 3 0 


Also |a |= 34,| b [- v45, | c|- 39; 
la |: Ве N34 : 45:39. 


1 
é=bxa =|0 

x y 
(a) [axb bxc cxa] 
= (a x D). {(xe)x(exa)} 

* ax(bxc)=(a-c)b—(a-b)c 

= (axb)-{(m-a)e-(m-c)a)\ (where mo bxc) 
= {(axb)-c}-{(a-(bxo)} =[a b cP 24? =16. 


43 


(b Since, a-b=|a||b|cos = 4x2x 7 - 448. 


We know that, (a x b? 4(а-5)-14 58 
— (axb) +48 =16х4 


= (axb? =16 
(a) Let В бе the top of the wall whose coordinates will be 
(а, b). Range (А) = с 


u B (a,b) 


Kb ^N C 


<a >D 


e c— > 


B lies on the trajectory 
2 
X 


и? cos? a 


a? 


y-xtana Li 


=> b=atana ГЕ 7 
и cos a 


2и соѕ a tana 


=atana |1— 


1- 


=atana и? 2sina.cosa. 


8 
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a 


=atana u? sin2a 


g 


a 
=atana ЕЗ 
R 


=> b=atana 1-8 


с 


=> b=atana. = 


C 


bc 
a(c — a) 
The angle of projection, 
bc 


> tana = 


a= tan! 


a(c — a) 


(a) A 


In А АВС 
: 132 =52 +122? > АВ2= АС? + ВС? 
= ZACB - 90? 


M is mid point of the hypotenuse AB, therefore MA = MB 
-МС 
= ZA- “АСМ = Ө 
Applying Lami's theorem at C, we get 
T T, 13kg 
sin(180—0)  sin(90--0)  sin90? 
=> Т,=13 sin Өапа7, = 13 cos 0 


5 12 
T, -13x T, -13x 
l 13 and 22 13 


=> T|-5kgandT,-12kg 
(c) Given that : Force P = Pn, О = Зп, resultant R= 7n & 


P' = Ри, O'=(-3)n, R'= 419 n 


106. 


107. 


We know that R2 = P? + О? + 2PQ cosa 
> (7G2P^-(3?-2xPx3cosa 
=> 49=P2+9+6Pcosa 
=> 40-P-6Pcoq te (i) 
2 
and (vI9) =P?+(-3)2+2Px-3 cosa 
=> 19-Р2-9-6Рсова 
> 10-Р -6Рсо8а /7— . (ii) 
Adding (i) and (ii) 50 = 2Р2 
> P?=25 > P=5n. 


(а) Weknowthat h= : gt 


and h+ 400 = zt? 


h 
Q(t) 
400m 
P(t+4) 
Subtracting, we get 400 = 8g + 421 


=> t=8sec 
h= > x10%64=320m 


-. Required height = 320 + 400 = 720 m 
(b) Let two velocities u and u at an angle 0 to each 
other the resultant is given by 


D C 


ЕВ? = и? + и? + 2u? cos0 = 2u? (1 + cos 0) 


= R? =4и? соз? 0/2 or R= 2ucoss 
Now in second case, the new resultant AE (1.е., К”) 
bisects /CAB , therefore using angle bisector theorem 
in ДАВС , we get 

AB | BE u u/2 


АС ЕС RH u2 * 
0 
2ucos— =u 
БА 2 
0 
— cim =cos60° = — = 60? 
or 60-120? 
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Vector Algebra 


108. 


109. 


110. 


111. 


112. 


113. 


(d) According to question F' 23Fcos0 and 
Е = ЗЕѕіпӨ Е 

ЗЕ 
=> Е'=242 Е 
=> Е:Е': 3:22. Е 
(b) Let A and В be displaced by a distance x then Change 
in moment of (A + B) = applied moments 


=(4+В)хх= Н dix TU 


(d) As per question u cos 60? = v cos 30? 
(as horizontal component of velocity remains the same) 


B 


1 
—u—-y: or 
2 2 
Y 


ucos60" 
(b) For same horizontal range the angles of projection 


л 
must be a and ——« 


2 
2usin a 3 
f = s wee (1) 
8 
2usin (= - a) 2 
ty _ _ и cosa Ш (ii) 
8 8 
Squaring and adding eqn. (1) and (ii), 
4 2 
8 


(a) Given у= amis component along OB 


1 1 
vsin30° 4 2 46-42 
© sin(45°+30°) 4/3 +1 8 
242 
(d) Timetaken bythe particle in complete journey 
T- E + 5 =4 hr. 
4 5 


114. 


115. 


116. 


м-485 


2. А d = E 
verage spee 1 1 


| ix 13 
Average velocity = Eu - ES 


(d) Let lisincentre of AABC. 
2. IA, IB, IC are bisectors ofthe angles А, B and C. 


Now ZBIC =180 В = 90? + = etc. 
Applying Lami's theorem at J 
A 


C 


A 
P:Q:R=cos—:cos—: cos 
яав гова 
(c) Since, the moment about А is zero, hence F passes 
through A. Taking А as origin. Let the line of action of force 


F be y = mx . (see figure) 


Moment about B = эт 1ЕЕ9 ....(1) 
MES m? 
Y 
C(0,4) Э 
(y = mx) 
A В(3,0) 
4 E 
Moment about C= |F |= 16....(2) 
v1+ m? 


Dividing (1) by (2), we get 
"EL —|F|-5N. 

4 
(c) Let forces be Pand Q. then Р-0-4 
and Р2- Q? 23 440) 
Solving eqns. (1) and (2), we get the forces 


42| 42! 


( { 
Зээ and Зай 


ax 
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M-486 
117. (d) Resultant of forces m 
Е= 41+) -3k 3i e j -k 2 T1 «2j - 4k ^. ас гэ „(0 
Displacement | | 
нА 2200: When the stone projected at an angle 0, for horizontal and 
d=5i+4j+k-(i+2j+3k) —-4i 2j -2k vertical motions, we have 
коч u 
-. Work done = F.d =28+4+8 = 40 
118. (a) Let B be the inclination of the plane to the horizontal 
and u be the velocity of projection of the projectile 
u? и? 
We have Вр 2———— and R, = h 
g(1+sinB) g(1—-sinp) 
Adding above equations 
2 
1,1 28,112 TORUM R 
К К и? R К R g R= исо80 xt 442) 
“Ry, R, R, are in H.P. and h= -u sin «rezar! О), 
119. (а) Ге the two velocities be ӯ; = ui and From eqns. (1) and (2) we get 
y; = ( fi cosa)i  (ftsino)j 2h 
й и |— = и cos0 xt 
8 
1 2h 
> t= = 
cos0 V = 
a Putting the value ог in eq (3) we get 
ü : 
Relative velocity of second with respect to first hu sin® |2h | 1 | ze | 
F= й = (ficosa —u)i + fisina j cosê \ g 2 |gcos*0 
12 2 "EV. 2h 
=> [ -2(ftcosa—-u)^ +(frsin a) h= -u | — tan0 +hsec” 0 
= f^? +u? —2uftcosa 2, 
2h 2 
For |У| to be min and max. we should have h= CA гэ tanO + ап 0 A 
о о NS M [2 [2 
dt tan? 0—u —tan0=0;.. tan0 = и, /— 
> исоѕа hg hg 
f 121. (a) Let the body travels from A to B with constant 
2 h? acceleration t and from B to C with constant 
Also —5- =2 f? = «ve retardation r. 
dt Ё х ^ y > 
ie : : u cos OL A ti B t C 
: р! ае И шах If AB— x, ВС= y, time taken from A to B — t, and time taken 
120. (a) Given that the stone projected horizontally. For from B to С=Е,, thens=x+yandt=t,+t, 
horizontal motion, For the motion from A to B 
Distance = speed x time > R= ut 2_ 2 2. мэн 
and for vertical motion u Еи 2 =v =28(-и=0) 
y 
> х=— m 
soup iur 26 (1) 
2 and v=utft >v=ft, 
v 
2h > 4Чрэ-с -0 
> t= | 157 Q) 
8 For the motion from B to C 
v =u +2 fs 


R 
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Vector Algebra 


122. 


123. 


v2 


. 2r 
and v-u- ft —0-v-rt, 


> 022-2r уг 


v 
> h=- 


7 
Adding equations (1) and (3), we get 


js tes 
И 2| г 
Adding equations (2) and (4), we get 


er Ee 
1+5 27. 


© R? =P? +02 +2РОсоз0 

When О and R are doubled 

AR? = P? +40? - APQcosO 

When Q is reversed and R is doubled 
AR? = P? +0? -2PQcos0 

Adding (1) and (3), 5R? 22P? +207 


= 2Р2-202-582-0 


Applying (3)x 2 +(2), 12R? -3Р2 +60? 
=> 3P? +60? -12R” =0 
From (4) and (5) 
р? 02 р? 
24+30 24-15 12-6 
2 2 2 
PRI шин Pp z2:9:2 
6 9 6 


(c) We know that G=7 xp; 


|| = r||p|coso 


G = |r||p|sino 


E sin(90° +0) = cos o] 


(3) 


(D 


40) 


403) 


404) 


...() 


124. 


125. 


126. 


G=|l[plsin0 nn (1) 
H-j|plos0  . .. Q) 
x-[|r|p|sn(0-oa) ^  . (3) 


From (1), (2) & 3), 
@ F-E-PF-7-2j-4k 


d = Positon Vector of B — Position Vector of A 


=4)+2j-2k 
W = F.d 2284448 = 40 unit 


(b) From figure 7TOW= 180—0; ZROW= 20 ; 


Z КОТ= 180—0 


Applying Lami's theorem atO. 
T R W 
sin20  sin(180—0)  sin(180—0) 
=> R=WandT=2Wcos0 
(a) Given that Р-О= 18 
We know that 
Р? + О? + 2РО cos a= 144 
Qsina 
Р--Осова. 


tan 90°= 


=> P+Qcosa=0 
From (2) and (3), 
Q?- P?=144 > (0-Р)(О+Р)= 144 
144 
-Р----8 
Q 18 
From (1), On solving, we get Q= 13, Р= 5 


х= Gcosa + Hsina. 


M-487 


Three Dimensional 


D 
D 


[ 


| TOPIC 


i 


Geometry 


Direction Ratios & Direction cosines 
of a Line, Angle between two lines 
in terms of dc's and dr's, Condition 
of Parallelism & Perpendicularity 
of two Lines, Projection of a Point 
on a Line, Projection of a Line 
Segment Joining two Points 


Ifthe length of the perpendicular from the point (В, 0, В) (В 


. x y-l 141, 13 . 
= 0) to the line, т 0 = EN z then P is equal to: 


[April 10, 2019 (1)| 
(a) 1 (b) 2 
(c) -1 (d) -2 
The vertices B and C of a “ABC lie on the line, 
х+2 y-l z . 

3 - E - 4 such that BC = 5 units. Then the area 
(in sq. units) of this triangle, given that the point A (1, —1, 2), 
18: [April 09, 2019 (II)] 
(à) 5417 (b) 2434 
(c) 6 (d) J34 


If a point R(4, y, z) lies on the line segment joining the 
points P(2, 3, 4) and Q(8, 0, 10), then distance of К from 


theorigin is: [April 08, 2019 (II)] 
(а) 2vi4 (b) 2/1 
(c) 6 (d) J53 


A tetrahedron has vertices P(1, 2, 1), Q(2, 1, 3), R(-1, 1,2) 
and O(0, 0, 0). The angle between the faces OPQ and 
PQR is: [Jan. 12, 2019 (1)| 


(a) cos! (2) (5 cos ! (5) 
31 35 


(с) cos! Ba 
35 


The length of the projection of the line segment joining 
the points (5, —1, 4) and (4, 11, 3) on the plane, x + y+ z=7 
is: [2018] 


10. 


www.jeebooks.in 


An angle between the lines whose direction cosines are 
given by the equations, /+ 3m + 5n = 0 and 5/т – 2тп + би 
= 0, is [Online April 15, 2018] 


(a) cos ! В (b) cos ! B 
(c) cos! B (d) cos! B 


ABC is triangle т a plane with vertices A (2, 3, 5), B (-1,3, 
2) and С (A, 5, и). Ifthe median through A is equally inclined 
to the coordinate axes, then the value of (A? + u? + 5) is: 


[Online April 10, 2016] 
(a) 1130 (b) 1348 
(c) 1077 (d) 676 


The angle between the lines whose direction cosines 
satisfy the equations /+m+n=0 and /2 4m? +n? is 


[2014] 


Tt 
(a) 6) 7 


wla ala 


т 
(с) (d) 4 

Let A (2, 3, 5), B(-1,3,2) and C (A, 5, и) be the vertices of 
a AABC. Ifthe median through A is equally inclined to the 


coordinate axes, then: [Online April 11, 2014] 
(a) 5Х-8н-0 (b) 8Х-51-0 
(c) 10A—7n=0 (d) 7A—10n=0 


A line in the 3-dimensional space makes an angle 0 


л 
(o «0x z) with both the x and y axes. Then the set ofall 


values of 0 is the interval: [Online April 9, 2014] 


(a) ө 
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12. 


13. 


14. 


15. 


16. 


17. 
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Let ABC be a triangle with vertices at points A (2, 3, 5), 
B(-1, 3, 2) апас (A, 5, и) in three dimensional space. Ifthe 
median through A is equally inclined with the axes, then 


(A, u) is equal to: [Online April 25, 2013] 
(a) (10,7) (b) (7,5) 
(c) (7,10) (d) (5.7) 


Ifthe projections ofa line segment on the x, y and z-axes 
in 3-dimensional space are 2, 3 and 6 respectively, then the 


length oftheline segmentis: [Online April 23, 2013] 
(a) 12 (b) 7 
(c) 9 (d) 6 


The acute angle between two lines such that the direction 
cosines /, m, n, of each of them satisfy the equations 


l+m+n=0 and + т? — п2 -0is: 

[Online April 22, 2013] 
(a) 15? (b) 309 
(c) 60° (d) 45? 


A line AB in three-dimensional space makes angles 45? 
and 120? with the positive x-axis and the positive y-axis 
respectively. If AB makes an acute angle 0 with the positive 


z-axis, then 0 equals [2010] 
(a) 45? (b) 60? 
(c) 75? (d) 30? 


The projections ofa vector on the three coordinate axis are 
6, 3, 2 respectively. The direction cosines ofthe vector are 
1 [2009] 


SI] кә 


-3 
d * 


[o 


2 b 
x ® 


(d) 6,-3,2 


Ifa line makes an angle of 1/4 with the positive directions 
of each of x- axis and y- axis, then the angle that the line 
makes with the positive direction ofthe z-axis is [2007] 


(а) = (b) Z 
n л 
© = @ 5 


А line makes the same angle 0, with each ofthe x and z 
axis. Ifthe angle В, which it makes with y-axis, is such that 


sin? B = 3sin? Ө, then cos?0 equals [2004] 
2 21 

(а) = (b z 
3 NO 

(c) = (d 3 


Equation of a Straight Line in Cartesian 
and Vector Form, Angle Between two 
Lines, Condition for Coplanarity of two 


‚ TOPIC Lines Perpendicular Distance of a Point 52 
‘ from a Line, Shortest Distance between I 
1 two Skew Lines, Distance Between two 
Ч Parallel Lines. 
18. AplaneP meets the coordinate axes at A, B and C respec- 


19. 


20. 


21. 


22. 


23. 


tively. The centroid of AABC is given to be (1,1,2). Then 
the equation of the line through this centroid and perpen- 


dicular to the plane P is: [Sep. 06, 2020 (ID] 
х-1 у-1 2-2 х-1 у-1 2-2 
Wa c. 70109771 7-3 
х-1 у-1 2-2 х-1 y-1 2-2 
Mom лт По 


If (a b, с) ig the image of the point (1, 2, –3) in the line, 
x-l 'y-3 z 


2 > `] , then a + b + c is equals to: 
[Sep. 05, 2020 (D] 
(a) 2 (b) -1 
(c) 3 (d) 1 


The lines г = (f — 7) +1027 +k) and 


r 2 (2Í 3) -m(  j - K) [Sep. 03, 2020 ()] 


(a) do not intersect for any values of / and m 
(b) intersect for all values of / and m 


1 
(c) intersect when / - 2 and m = 5 


(d) intersect when /= 1 and m = 2 
The shortest distance between the lines 


— = - ) -6. 
х 3_у 8 2 СУ х+3 y*7 2 


d 18: 
3 -1 -3 2 4 
[Jan. 08, 2020 (1)| 
7 
(a) 2430 (b) 2930 
(с) 34530 (d) 3 


If the foot of the perpendicular drawn from the point 
(1, 0, 3) on a line passing through (0, 7, 1) is, then o is 


equal to ___ 2 [NA Jan. 07, 2020 (11)| 


A perpendicular is drawn from a point on the line 
x-l ytl z 

ur a i to the plane x + y + z = 3 such that the 
foot ofthe perpendicular Q also lies on the plane x — y +z=3. 


Then the co-ordinates of Q are : [April 10, 2019 (ID] 


mo ————— — — dU 


30. 


24. 


25. 


26. 


27. 


28. 


29. 


www.jeebooks.in 


(a) (1,0,2) (b) (2,0, 1) 
(с) (-1,0, 4) (d) (4,0, -1) 
The length of the perpendicular from the point (2, —1, 4) 
| | х-3 у-2 2. 
on the straight line, do — ^1 18: 
[April 08, 2019 (D] 
(a) greater than 3 but less than 4 
(b) less than 2 
(c) greater than 2 but less than 3 


(d) greater than 4 


. x-3 y+l 2-6 х+5 y-2 2-3 
Two lines 1 - 3 = zi and 7 = E = 1 
intersect at the point R. The reflection ofR in the xy- plane 
has coordinates : [Jan. 11, 2019 (II)] 
(а) Q,-4,-7) (b) (2,4, 7) 
(с) (2,-4, 7) (d) (-2,4,7) 
If the lines x = ау + b, z = cy + d and x = а z + b', 
y=c'z+d'are perpendicular, then: [Jan. 09, 2019 (II)] 
(а) ab'+bc'+1=0 
(b) cc'+a+a'=0 
(c) bb'+cc'+1=0 
(d) aa'+ct+c'=0 
Ifthe angle between the lines, 
y z 5-x Ш 7у-14 2-3 
2 


RS = P = n 18 


ши 
2 


cog! B , then P is equal to [Online April 16, 2018] 


7 2 
(a) E (b) 7 
4 7 
(c) 75 (d) 2 


The number of distinct real values of À for which the lines 


х-1 y-2 2143 x-3 у-2 7-1 


1 2 22 and 1 32 э are 
coplanar is : [Online April 10, 2016] 
(a) 2 (b) 4 
(c) 3 (d) 1 

А . X y Z 
The shortest distance between the lines 2 = 2 = 1 and 
х-2 у-4 7-5 бий 1. 

4 8 4 ies in the interval : 

[Online April 9, 2016] 
(a) 3,4] (b) 0,3] 
(с) [1.2) (d) (0,1) 


31. 


32. 


33. 


34. 


35. 


Equation of the line of the shortest distance between the 


у z х-1 y*l z 


lines 7 1 and 0 201 18: 

[Online April 19, 2014] 
@ iY.t 00g 2-8-4 
Ifthe lines т С = — апа 


are coplanar, then К can have 


[2013] 
(a) any value (b) exactly one value 
(c) exactly two values (4) exactly three values 
Iftwo lines L, and L, in space, are defined by 


ц -[x- Ay «(4 1), 2= (4А D)y- 4] and 
L -[x- uy «(1 Ju), z- (1 Jn) y+ Ju] 


then L, is perpendicular to L.,, for all non-negative reals X 


and p, such that : [Online April 23, 2013] 
(а) VaA+Jp=l (b Лан 
(c) A+pH=0 (d =н 
Ifthe lines PLN and паа аге 
2 1 3 2 3 4 

coplanar, then the value of & is: [Online April 9, 2013] 

11 11 

18 b) == 
@ 5 ® — 

9 9 
(c) 3 @ -2 
Iftheline p ELLE and 

3 4 
= = ok ae intersect, then kis equal to: [2012] 
1 2 1 
2 

a) —1 b) = 
(a) (b) 9 

9 

= а 0 
© 5 (d) 


The distance of the point —+ 2j +6k from the straight 
line that passes through the point 27 437 -4 and is 


parallel to the vector 6f .-37 — Ak is 
[Online May 26, 2012] 
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37. 
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39. 
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Three Dimensional Geometry M-491 


(a) 9 (b) 8 

(c) 7 (d) 10 

Statement 1: The shortest distance between the lines 
X y z х-1 y-1 z-1, 

37.7594 477227 а "32 


Statement 2: The shortest distance between two parallel 
lines is the perpendicular distance from any point on one 
of the lines to the other line. 
[Online May 19, 2012] 

(a) Statement 1 is true, Statement 2 is false. 

(b) Statement 1 is true, Statement 2 is true, Statement 2 is 
a correct explanation for Statement 1. 

(c) Statement 1 is false, Statement 2 is true. 

(d) Statement 1 is true, Statement 2 is true, , Statement 2 is 
nota correct explanation for Statement 1 

The coordinates ofthe foot of perpendicular from the point 
(1, 0, 0) tothe line 
x-l y+l 2+1 
2 3 8 

(a) 2-3,8) 

© 65,-8,-4) 


are [Online May 12, 2012] 


(b) (,- 1, ян 10) 

(d (,-4,-2) 

The length of the perpendicular drawn from the point 
y-2 z-3 


x 
3,-L11)totheline 7 = —— =—— is: 
( )to eline ъ= дв 


(a) 4/29 (b) 33 
(с) 153 (d) ./66 


Statement-1: The point A(1, 0, 7)) is the mirror image ofthe 


[2011RS] 


3 . . x y-l z-2 
point B(1, 6, 3) in the line: 75—57 = 3 


пх = 4-2 . 
Statement-2: The line 1 = EN - =z bisects the line 
segment joining A(1, 0, 7) and B(1, 6, 3). [2011] 
(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
not a correct explanation for Statement-1 . 
(b) Statement-1 is true, Statement-2 is false. 
(c) Statement-1 is false, Statement-2 is true. 
(d) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation for Statement-1. 


The line L given by x aX 1 passes through the point 
5 b 
(13, 32). The line K is parallel to L and has the equation 
х У : : 
= 3 =1. Then the distance between L and К is 
c 
[2010] 


17 
(а) 4/7 (b) J5 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


m n 

ETE MEE 

If the straight li Een l 
e Sira1g 1nes k = 2 = 3 an 


х-2 y-3 z-l, . . 
- иас intersect at a point, then the integer 


3 k 
k is equal to [2008] 
(a) -5 (b) 5 
(c) 2 (4) -2 


Ifnon zero numbers a, b, c are in H.P., then the straight line 


За. 2 = 0 always passes through a fixed point. That 


a b c 


point is [2005] 
(a) (-1,2) (b) (-1,-2) 
1 

(c) (1-2) (d) GH 

The angle between the lines 2x = 3y = — z and 
6x=—y=—4zis [2005] 
(a) Ф (b) 90° 

(c) 45° (d) 30° 

Ifthe straight lines [2004] 


х=1+5,у =-3-As,z=1+As 


t 
and x= sed Ff,z -2—t, with parameters s and t 


respectively, аге co-planar, then А equals. 
(a) 0 (b) -1 


1 
(c) - 2 (d) 2 
A line with direction cosines proportional to 2, 1, 2 meets 
each of the lines x = y+a =z and х+а = 2у = 22. The 


co-ordinates of each of the points of intersection are given 
by [2004] 


(а) (2а,За,За),(2а,а,а) (b) (За,2а,За),(а,а,а) 
(с) (За,2а,За),(а,а,2а) (d) (За,За,За),(а,а,а) 


The lines $7299 2-4 [2003] 
1 1 -К 

and — = -- = На are coplanar if 

(8) К-Зог-2 (b) К-Оог-1 

(c) К-1ог-1 (4) К-Оог-3. 

Тһе буо linesx=ay+b,z=cy+dandx=a'yt+b',z=c'y+d'’ 

will be perpendicular, if and only if [2003] 


(а) аа’ *cc' * 1-20 
(b) аа t bb' + cc' c 1-0 

(c) аа’ * bb' +cc'=0 

(d) (a-* a") (b * b') (c * c") - 0. 


M ————— — MEE 


53. 


[ 
1 
D 
' 
' 
1 
[ 
1 
i 
D 
1 
D 
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49. 
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Equation of a Plane in Different 
Forms, Equation of a Plane Passing 
Through the Intersection of two 
Given Planes, Plane Containing two 
Lines, Angle Between two Planes, 
Angle Between a Plane and a Line, 
Distance Between two Parallel 
Planes, Position of Point and Line 
wrt a Plane, Projection of a Line on a 
Plane 


x-1 
The shortest distance between the lines EUN = =— 


andx+y+z+1=0,2x-y+z+3=0is: 
[Sep. 06, 2020 (1)| 
@) 1 0) 5 
А Eos 
43 


1 1 
(с) J5 (d) 2 


+1 у-2 2-1 


Iffor some a eR, the lines [, : 3 : i and 


‚х+2_ у+1 141 


L = = are coplanar, then the line L, 
a 5-a 1 

passes through the point : [Sep. 05, 2020 AD] 

(a) (10,2,2) (b) (2,-10,-2) 

(c) (10,-2,-2) (9) (-2, 10,2) 


If the equation of a plane P, passing through the 
intersection of the planes, x + 4y —z * 7 20 and 3x - у+ 52 


8 is ах + by + 6z = 15 for some a, be R, then the 
distance of the point (3, 2, —1) from the plane P is 


[Sep. 04, 2020 (1)] 
The distance of the point (1, —2, 3) from the plane 


х-у+2 = 5 measured parallel to the line - - s - 22 
is: [NA Sep. 04, 2020 (10) 
(a) = (b) 1 
© = @ 7 

7 


The foot ofthe perpendicular drawn from the point (4, 2, 3) 
to the line joining the points (1, 2, 3) and (1,1, 0) lies on 


the plane: [Sep. 03, 2020 (1) | 
(a) 2x *y-z-1 (b) x-y-2z-1 
(c) х-2у+2=1 (d x *2y-z-1 


54. 


55. 


56. 


57. 


58. 


59. 


The plane which bisects the line joining the points (4, — 2, 3) 
and (2, 4, — 1) at right angles also passes through the 


point: [Sep. 03, 2020 dD] 
(a) (4,0, 1) (b) (0,-1, 1) 
(с) (4,0,—1) (d) (0, 1, 1) 


Let a plane P contain two lines 


7F=i+Mi+)), ЛЕВ and F=-j+p(j—h), n ER. 


If О(о, B, y) is the foot of the perpendicular drawn from 


the point M(1, 0, 1) to P, then 3(a-- By) equals 
= i [NA Sep. 03, 2020 (II)] 
The plane passing through the points (1, 2, 1), (2, 1, 2) and 
parallel to the line, 2x = 3у, 2 = 1 also through the point : 


[Sep. 02, 2020 (D] 
(a) (0,6,—2) (b) (2,0, 1) 
(с) (0,-6, 2) (d) (2,0, 21) 


A plane passing through the point (3, 1, 1) contains two 
lines whose direction ratios are 1, —2, 2 and 2, 3, -1 
respectively. If this plane also passes through the point 
(a, —3, 5), then a is equal to : [Sep. 02, 2020 (ID] 
(a) 5 (b) -10 

(c) 10 (d) -5 

If for some a and В in В, the intersection ofthe following 
three planes 

х+4у-22= 1 


х+7у-52= } 


х+5у+ 02 = 5 

isa line in R?, then о + В is equal to: 
(b) 10 
(d) —10 


[Jan. 9, 2020 (D] 
(a) 0 
(c) 2 
Ifthe distance between the plane, 23x — 10y – 2z +48 =0 
and the plane containing the lines 


х+1 y-3 141 


2 4 3 


х+3 y*2 2 
2 6 


and 


-1 
x CERE 


k 
is equal to Wes then k is equal to 


[NA Jan. 9, 2020 (ID] 


The mirror image of the point (1, 2, 3) in a plane is 


7 4 1 
к Which of the following points lies on 


this plane? [Jan. 8, 2020 (ID)] 
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Three Dimensional Geometry M-493 
(а) (1,1,1) (b) (1-1, 1) (à) 45/2 (0) 5/5 
(с) C1.-1, 1) (d) C1,-1, 1) (c) 9/2 (d) 72 
67. Aplane passing through the points (0, —1, 0) and (0, 0, 1) 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


Let P be a plane passing through the points (2, 1, 0), 
(4, 1, 1) and (5, 0, 1) and R be any point (2, 1, 6). Then the 
image of R in the plane P is: [Jan. 7, 2020 (D] 
(b) (6,5, 2) 


(d) G,4,-2) 


(a) (6,5,2) 
(c) (4,3,2) 
х-2 y-*l 2-1 
3 2 -1 
2x + 3y—z+13=0 at a point P and the plane 3x + y+ 4z— 
16ata point Q, then РО is equal to: [April 12, 2019 (1)| 


If the line intersects the plane 


(a) 14 (Ы) Ji4 
(c) 2/7 (d) 2/14 


A plane which bisects the angle between the two given 


planes 2x — y + 2z—4=0andx+ 2y + 22-2 =0, passes 


through the point : [April 12, 2019 dD] 
(a) (1,-4, 1) (b) (1,4,-1) 
(c) (2,4, 1) (d) 2,4, 1) 


The length ofthe perpendicular drawn from the point (2, 
1, 4) to the plane containing the lines 
к=@+]))+А@+2]-Ё) and r2 (i j) ui 7 -2À) 


is: [April 12, 2019 ŒD] 
1 

(a) 3 O 5 
1 

© 43 OF 


IfQ (0, —1, —3) is the image of the point P in the plane Зх — 
y+ 47 =2 and К 1 the point (3, —1, —2), then the area (in sq. 


units) of APOR is : [April 10, 2019 (1)| 
(а) 243 (b) ал 
e em 


1 2 
Ifthe plane 2x — y + 2z + 3 =0 has the distances 5 and 3 


units from the planes 4x — 2y + 42+ à = Qand 2x -у + 22+ 


u = 0, respectively, then the maximum value of A + р is 


equal to : [April 10, 2019 dD] 
(a) 9 (b) 15 
(c) 5 (d) 13 

. х-1 у+1 z-2 
Ifthe line, 2 = 3 - 1 meets the plane, 
x + 2y+3z= 15ata point P, then the distance of P from the 
origin is: [April 09 20191| 


68. 


69. 


70. 


71. 


72. 


and making an angle Л with the plane y- z 5 = 0, also 
passes through the point: [April 09 2019I] 
@ С./2,1,—4) (b) (42,1, 4) 

(с) (-42,—1,-4) (d) (42. 1,4) 


Let P be the plane, which contains the line ofintersection 


ofthe planes, x + y+ z—6=0 and2x+3y+z+5=0andit 
is perpendicular to the xy-plane. Then the distance of the 


point (0, 0, 256) from Р is equal to: [April 09, 2019 (П)] 
(a) 17/./5 (b) 63/5 
(c) 205./5 (d) 11/,/5 


The equation of a plane containing the line ofintersection 


ofthe planes 2x —y — 4 — 0 and y + 2z—4=0 and passing 

through the point (1, 1,0) is : [April 08 2019 I] 

(a) х-Зу-22--2 (b) 2x-z-2 

(c) x-y-z=0 (d) x+3y+z=4 

The vector equation of the plane through the line of 

intersection ofthe planes x + y + z= 1 and 2x + 3y + 4z - 5 

which is perpendicular to the plane x — y ^ z ^0 is: 
[April 08, 2019 (П)] 

(9 5(2-4)-2-0 


© тх(2-0)-2-0 Ф #(7-#)+2=0 
The perpendicular distance from the origin to the plane 


(а) #x(?-%)+2=0 


2. . х+2 у-2 2-5 
containing the two lines, 3 = 5 = 7 and 


х-1 y-4 2+4 
1 4 7 


(a) 11/6 


(c) 11 


‚18: [Jan. 12, 2019 (1)] 


® /% 
(d 6/11 


+1 у-2 2-3 
2 1 - 


Ifan angle between the line, 


242 
plane, x — 2y — kx = 3 is cos"! E then a value of k is 


5 3 
(a) Ї (b) Ї 


[Jan. 12, 2019 (Ш)] 


73. 


74. 


75. 


76. 


TT. 


78. 
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3 5 
(c) ET (d -5 
Let S be the set of all real values of A such that a plane 
passing through the points (-A2, 1, 1), (1, 242, 1) and 
(1, 1, 242) also passes through the point- (-1, —1, 1). Then 
Sis equal to: [Jan. 12, 2019 (II)] 


(а) {v3} Œ {v3,-v3} 
(e) {L-1} (d) (3,-3) 
КА . x-3 у+2 1-1 
The plane containing the line = = 3 and 


also containing its projection on the plane 2x + 3y—z=5, 
contains which one of the following points? 

[Jan. 11, 2019 (D] 
(a) (2,2,0) (b) (2, 2,2) 
(c) (0,-2,2) (d) (2,0, 2) 
The direction ratios of normal to the plane through the 


л 
points (0, —1, 0) and (0, 0, 1) and making an angle 4 


with the plane y —z -5 =0 are: 
[Јар. 11, 2019 (D] 


(a) 2,-1,1 (5) 2,472,-42 


(с) 42,,-1 (d) 243,1,-1 
Ifthe point (2, o, B) lies on the plane which passes through 
the points (3, 4, 2) and (7, 0, 6) and is perpendicular to the 
plane 2x – 5у = 15, then 2a. — 3p is equal to: 

[Jan. 11, 2019 (ID] 
(a) 12 (b) 7 
(c) 5 (d) 17 
The plane which bisects the line segment joining the points 
(— 3, — 3, 4) and (3, 7, 6) at right angles, passes through 
which one ofthe following points? [Jan. 10, 2019 (ID] 


(a) (C2, 3, 5) (5) (4, ш 1, 7) 

(с) (2,1,3) (d) (4, 1,-2) 

On which of the following lines lies the point of in- 
4 y-5 z- 


: : - 3 
ter-section of the line, шд 2 i and the plane, 


2 
x+y+z=2? Уан. 10, 2019 (II)] 
х-3 4-у 7-1 


3 3 -2 


(a) 


х-4 у-5 z-5 
1 1 -1 


(b) 


х-1 у-3 244 
1 2 -5 


(c) 


x-2 у-3 2+3 
3 2 à 


(d) 


79. 


80. 


81. 


82. 


83. 


The system of linear equations 
xtytz-2 

2х+3у+22=5 

2х+3Зу- (а? - 1)2=а+ 1 

(а) is inconsistent when а = 4 


[Jan 09 20191] 


(b) has a unique solution for |a| = 3 
(c) has infinitely many solutions for a = 4 
(d) is inconsistent when |а| = ./3 


The equation ofthe line passing through 4, 3, 1), parallel 
to the plane x + 2y— z — 5 = 0 and intersecting the line 


ж ж Jan 09 20191 
3 2 1 18: [Jan ] 


х-4 y-*3 241 
@ > 1 4 


х-4 у-3 2-1 
(5 1 1 3 


х-4 y-3 2-1 
NY ub d 


х-4 y-3 2-1 
(d) -1 1 1 


The plane through the intersection of the planes 


х+у+2= 1 апі 2х+Зу-2+4= 0 and parallel to 


y-axis also passes through the point: [Jan 09 20191] 
(a) (-3,0,-1) (5) (3, 1,1) 
(©) (3,3,-1) (d) (3, 2,1) 
The equation of the plane containing the straight line 
X у 2 : NE 
z = _ = Pi and perpendicular to the plane containing the 
straight lines — = ша апа = аа 15 

4 2 4 2 


[Jan. 09, 2019 (ID] 
(a) х-2у+2=0 
(b) 3х-2у-3:-0 
(c) х+2у-22=0 
(d) 5x+2y—4z=0 
If L, is the line of intersection of the planes 
2х-2у+32-2=0, х-у+7+1=0 and L, is the line of 
intersection of the х+2у-2-3= 0), 


3x -y+2z—1=0, then the distance of the origin from 
the plane, containing the lines L, and L,, is: [2018] 


planes 


1 
® з © 22 


Ї 
© 25 à) 75 
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Three Dimensional Geometry M-495 


The sum of the intercepts on the coordinate axes of the 
plane passing through the point (= 2, —2, 2) and containing 
the line joining the points (1, — 1, 2) and (1, 1, 1) is 
[Online April 16, 2018] 
(a) 12 (b) -8 
(c) -4 (d) 4 
A variable plane passes through a fixed point (3, 2, 1) and 
meets x, y and z axes at A, B and C respectively. A plane is 
drawn parallel to yz — plane through A, a second plane is 
drawn parallel zx — plane through B and a third plane is 
drawn parallel to xy — plane through C. Then the locus of 
the point of intersection of these three planes, is 


[Online April 15, 2018] 
x 2 
@) x *y*z-6 ПЕ! 
2 1 1 1 1 d 
(c) Para (d) 
х y zZ x y z 6 
An angle between the plane, x + y + z= 5 and the line of 
intersection ofthe planes, 3x + 4y +z — 1 = 0 and 


5x + 8y+2z+ 14=0, is 


-1 3 -1 3 
(a) cos |= (b) cos e 


Е 3 4-1 3 
(c) sin |= (d) sin | i| 


A plane bisects the line segment joining the points (1, 2, 3) 
and (— 3, 4, 5) at right angles. Then this plane also passes 


[Online April 15, 2018] 


through the point. [Online April 15, 2018] 

(a) (-3, 2,1) (b) (3,2,1) 

(c) (1,2, —3) (d) (-1,2,3) 

If the image of the point P(1, —2, 3) in the plane, 
. X y 2 

2х + Зу- 4z + 22 =0 measured parallel to line, Тэс 5 

is Q, then PQ is equal to: [2017] 

(а) 6/5 (b 345 

(© 2442 (d 142 


The distance ofthe point (1, 3, —7) from the plane passing 
through the point (1, —1, -1), having normal 


perpendicular to both the lines [2017] 

- = -2 1 
E 2-2 S dc -Y* 2. 

1 -2 3 2 -1 -1 

10 20 
шал Ө Уа 
a0 "m 

© R3 (d) 83 


90. 


91. 


92. 


93. 


94. 


Ifx-a,y-b,z-cisa solution ofthe system of linear 
equations [Online April 9, 2017] 
х+8у+ 72=0 

9x + 2y+ 3z=0 

x+y+z=0 
such that the point (a, b, c) lies on the plane 
x+2y+z=6, then 2a+ b+ c equals: 
(a) —1 (b) 0 
(c) 1 (d) 2 
Ifa variable plane, at a distance of 3 units from the origin, 
intersects the coordinate axes at A, B and C, then the lo- 


cus of the centroid of AABC is: [Online April 9, 2017] 
1 1 1 
(а) +51 =1 


Ifthe line, Ž 
e line, F = 


Ду + 3z = 2, then the shortest distance between this line 


lies in the plane, 2x — 


| х-1 y» 2. 

and the line, ar 67 18 
[Online April 9, 2017] 

(a) 2 (b) 1 

(c) 0 (d) 3 


The coordinates ofthe foot of the perpendicular from the 
point (1, 2, 1) on the plane containing the lines, 
х+1 y-l 7-3 


6 7 8 and 
х-1 y-2 2-3. . . 

8 2 х. [Online April 8, 2017] 
(а) Q, 4,2) (b) (-1,2,-1) 
(c) (0,0,0) (d) (1,1,1) 


The line of intersection of the planes 
т(31—1+К) = land 


£.(i+4j—2k) 72, is: [Online April 8, 2017] 


а).7.У. 7 
7 


B — 7-7-17 


5 
© 213 13 Z 


m ———————— Е 


103. 


95. 


96. 


97. 


98. 


99. 


100. 


101. 


102. 
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x-3 y*2 744 


Ifthe line, 2 E! 3 lies in theplane, Ix +my—z= 
9, then 12 + n? is equal to: [2016] 
(a) 5 (b) 2 
(c) 26 (d) 18 


The distance of the point (1, —5, 9) from the plane x- y+ z= 


5 measured along the line x = y=zis: [2016] 
10 20 

@ д ) > 

(© 3410 (d) 10/3 


The distance of the point (1, —2, 4) from the plane passing 
through the point (1, 2, 2) and perpendicular to the planes 
х-у+22= 3 апі2х – 2у+2+ 12 = 0), 15: 


[Online April 9, 2016] 
(a) 2 (b J2 

1 
(© 242 (9) л 


The equation ofthe plane containing the line 2x – 5y + z= 

3; x * y * 4z— 5, and parallel to the plane, x + 3y+6z= 1, is: 
[2015] 

(a) x+3y+6z=7 (b) 2х+6у+122=- 13 

(c) 2x * 6y 12z= 13 (d) x+3y+6z=-7 

The distance of the point (1, 0, 2) from the point of 


intersection of the line вээ 23 | == : and the plane 
3 4 12 

x-y+z=16, is [2015] 

(a) 3/21 (b) 13 

(© 2414 (d) 8 


The shortest distance between the z-axis and the line x 


ty + 22-3 = 0 = 2х + 3y + 4z — 4, is 

[Online April 11, 2015] 
(a) 1 (b) 2 
(c) 4 (d) 3 


A plane containing the point (3, 2, 0) and the line 


х-1 у-2 z-3 


also contains the point : 


1 5 4 
[Online April 11, 2015] 
(a) (0,3, 1) (b) (0, 7, —10) 
(с) (0, -3, 1) (d) 0, 7, 10 


Ifthe points (1, 1, А) and (-3, 0, 1) are equidistant from 
the plane, 3x + 4у- 12z + 13 = 0, then А satisfies the 
equation : [Online April 10, 2015] 
(а) 3x*+10x—13=0 (b) 3х2-10х+21=0 

(c) 3х2-10х-7-0 (d) 3х2-10х-7-0 


104. 


105. 


106. 


107. 


If the shortest distance between the lines 


x-l у-! 
a = 


7 
Е pes 1) and х+у+2+1=0 


2x-ytzt3is `В’ then a value a is : 


[Online April 10, 2015] 
446 Ый 
G) "1g (0 71 
32 » 2 
© 19 O 32 
The image of the line а grs эн: in the plane 


2x—y+z+3=0 is ће line: [2014] 


х-3 y*5 2-2 
@ 73 1-5 


b x-3 y*5 z-2 
(b) -3 -1 5 


х+3 y-5 2-2 
(© 73 1-5 


4 х+3 y-5 2-2 
(d) -3 -1 5 


If the angle between the line 2(x + 1) =y = z 4 and the 


. T : 
plane2x -y* Jy 2+4=01ѕ 6 , then the value of À is: 


[Online April 19, 2014] 
135 45 
@ — o т 
45 a H5 
© = @ = 


If the distance between planes, 4x — 2y — 4z + 1 = 0 and 
4x —2y - Az t d = 0157, then d is: 

[Online April 12, 2014] 
(a) 41 or—42 (b) 42 or—43 
(c) —41 or 43 (d) —42 or 44 
A symmetrical form of the line of intersection of the planes 
x =ay+bandz=cy+dis [Online April 12, 2014] 


x-b y-1 7-4 


(a) 


a 1 с 


x-b-a у-! z-d-c 
m Ы 1 
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Three Dimensional Geometry M-497 
Е тэ... 115. The equation of a plane containing the line 
108. The plane containing the line 1 = 2 = 3 and 1 3 2 
ХҮ! УТЭ 2+2 andthe point (0, 7,— 7) is 
тол 7” -3 2 
parallel to the line 1^ 1^4 passes through the point: (а) х+у+2=0 [Online May 26, 2012] 
[Online April 11, 2014] (b) x+2y+z=21 
(а) (1,—2,5) (b) (1,0,5) (c) 3x—2y+5z+35=0 
» 3 оо -— Mns "v (d) 3х+2у+ 52+21=0 
“! quation oft € plane which passes through the point o 116. Consider the following planes 
intersection of lines 
Р:х+у-22+7=0 
та а а О:х+у+22+2=0 
3 1 2 R:3x+3y—6z-11=0 [Online May 26, 2012] 
х-3_у-1_з7-2 (а) Pand R are perpendicular 
1 2 3 (b) Q and R are perpendicular 
and has the largest distance from the origin is: (с) Pand Qare parallel 
ee 117 | posi = ino 5, 2x — Say + 3z — 2 = 0 and 
(а) 7х+2у+42= 54 (b) 3x+4y+5z=49 а ей Сс ae ae 
3bx + y – 32 = 0 contain a common line, then(a, b) is equal 
(c) 4x+3y+5z=50 (d) 5x+4y+3z=57 " [Online May 19, 2012] 
110. Distance between two parallel planes 2x + y + 22 = 8 and pes 
4x t 2y +42+5 = 015 [2013] 8 1 1 8 
3 5 @ 1155 0) (5715 
@ 5 0) 5 
; | d (2) 
© 5 @ 5 © (7155 O (75715 
111. The equation ofa plane through the line ofintersectionof 118. А line with positive direction cosines passes through the 
theplanesx + 2y=3, y—2z + 1=0, and perpendicular to the point P (2, — 1, 2) and makes equal angles with the 
first plane is : [Online April 25, 2013] coordinate axes. Ifthe line meets the plane 2x + y ^ z — 9 at 
С = m эн = a P ^ =y = i point О, then the length PO equals [Online May 7, 2012] 
с) 2x-y+10z= Х-у-92- 
112. Let Q be the foot of perpendicular from the origin to the (а) 2 s 
plane 4x — 3y +z + 13 =0 and А be a point (— 1, — 6) on the (с) 43 (d) 1 
plane. Then length QR is : [Online April 22, 2013] . . 
119. The values of a for which the two points (1, a, 1) and 
19 - i ite si - 
@ Jia (b) {2 (— 3, 0, a) lie оп the opposite sides i the plane 3x + 4y 
2 122+ 13 =0, satisfy [Online May 7, 2012] 
7 3 1 
3.15 RN (a) 0<а<- (b -1«а«0 
© Ї Ф 75 3 
113. A vector п is inclined to x-axis at 45°, to y-axis at 60° and (с) a<x-lora< T (d) а-0 
: =y 3 
at an acute angle to z-axis. If n is a normal to a plane 120. The distance ofthe point (1, — 5, 9) from the plane x —y + 
passing through the point (42 м) then the equation 2 = 5 measured along a straight x = у =2іѕ — [2011RS] 
of the plane is : [Online April 9, 2013] (а) 10/3 © 54/3 
(а) 44/2х+7у+2-2 (b) 2х+у+22= 24/2 +1 () 3410 (d 35 
=] 523 
(c) 3 2x -Ay -3z -7 0) V2x-y-z =2 121. If the angle between the line x = E = X and the 
114. A equation of a plane parallel to the plane 
x —2y + 2z—5 = 0 and at a unit distance from the origin 18: . E 5 
[2012] plane x + 2y + 32 =4 is cos TL then A equals 
(a) х-2у+22-3=0 (b) х-2у+22+1=0 
(c) х—2у+22-1=0 (d) x—-2y+2z+5=0 [2011] 


122. 


123. 


124. 


125. 


126. 


127. 
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(a) (b) 


wla N|w 
|» мы 


(©) (d) 


Statement -1 : The point A(3, 1, 6) 1 ће mirror image of 
the point B(1, 3, 4) in the plane x-y +z=5. 

Statement -2: The plane x — y + z = 5 bisects the line 
segment joining A(3, 1, 6) and B(1, 3, 4). [2010] 
(a) Statement -1 is true, Statement -2 is true ; Statement - 
2 is not a correct explanation for Statement -1. 

(b) Statement -1 is true, Statement -2 is false. 

(c) Statement-1 is false, Statement -2 is true . 

(d) Statement- | is true, Statement 2 is true ; Statement -2 
isa correct explanation for Statement -1. 


x-2 y-l 2+2 


Let the line lie in the plane 


-5 
x--3y- az- В =0. Then (a, B) equals [2009] 
(a) (-6, 7) (b) (5, -15) 
(c) (5, 5) (d) (6, -17) 
The line passing through the points (5, 1, a) and (3, 6, 1) 
17 —13 
crosses the yz-plane at the point в. . Then 
[2008] 
(а) a=2,b=8 (b) a=4,b=6 
(c) a=6,b=4 (d a=8,b=2 


Let L be the line of intersection of the planes 2x + 3y + z= 
l and x + 3y + 2z = 2. If L makes an angle © with the 


positive x-axis, then cos a. equals [2007] 
(a) 1 om 
42 
1 1 
(c) -- (d —. 
45 2 
The image of the point (-1, 3, 4) in the plane x 2у = 0 
is 
[2006] 
(a) (2,-2.4) © (15,114) 
3 3 
(c) 22-21) (d) None of these 
The distance between the line 
r = 21 -2j «3k +141 j + 4k) and the plane 
r.i+5j+k)=5 is [2005] 
10 10 
a) — b) —= 
@ 7 ® TR 
3 10 
с) — d — 
(c) T (d) 7 


128. 


129. 


130. 


131. 


132. 


х-1 


-1 
If the angle @between the line шин E 


2 


and the plane 2x — y+ Vi. z+4=0is such that 


1 
sin 05 E then the value of А is [2005] 
5 -3 
a) — b) — 
(a) 5 (b) г 
3 -4 
c) => d) — 
(c) 4 (d) з 
Distance between two parallel planes 
2x+y+2z=8 and 4х + 2у +42 + 5 = 015 [2004] 
E Бог 
@ 5 o 5 
7 ЭР 
Os @ 5 


Two system of rectangular axes have the same origin. Ifa 


plane cuts them at distances a,b,c and a',b',c' from the 


origin then [2003] 
@ Stata a yr шеф 
(b) ^ z | E 2 | 2 0 
(c) р р : з 0 


а b с а b с 


1 1 1 1 1 1 
42 b? 2 ge p? o? 


The d.r. of normal to the plane through (1, 0, 0), (0, 1, 0) 


which makes an angle л/4 with plane 
х+у=Зате [2002] 
(а) 1.42 (b) L1, 42 
(©) 1,1,2 (dy 42,L1 


A plane which passes through the point (3, 2, 0) and the 


х-4 у-7 z-4 


line is [2002] 
5 4 

(a) x-y+z=l (b) х+у+2=5 

(c) x *2y-z-1 (d) 2х-у+2=5 
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Three Dimensional Geometry M-499 
4777777778888 р a 136. The intersection of the spheres 

4 : Sphere and Miscellaneous Problems FOX 

TOPIC D: Sphere 592 | х2 +y +22 e Tx -2y-z 2 13and 

133. If(2, 3, 5) is one end ofa diameter of the sphere x? + y? + 22 х2 +у2 +22 —3х+3у+42=8 is the same as the 

6x— 12у 22 + 20— 0, then the cooordinates of the other intersection of one of the sphere and the plane [2004] 

end ofthe diameter are [2007] ME" b KT 
(a) (4,3,5) (b) (4,3,-3) се О 
(с) (4,9, -3) (d) (4,-3, 3). () x-y-2z-1 (d х-у-2-1 

134. The plane x + 2y—z=4 cuts the sphere P y? +:2—у+ 137. The radius ofthe circle in which the sphere 
z—2=Oinacircle of radius [2005] х2 y? +22 42x -2y -4z-1920 is cut by the plane 
(a) 3 (b) 1 x+2y+2z+7=0 is [2003] 
(c) 2 (4) J2 (a) 4 (b) 1 

135. If the plane 2ax — 3ay + 4az + 6 = 0 passes through the (c) 2 (d) 3 
midpoint of the line joining the centres of the spheres 138. The shortest distance from the plane 12x +4y+3z = 327 

2 2 : 

x+y? +22 +6х-8у -2z 213 and to the sphere x? 4 у? +22 +4х 2y—6z =155 18 
x+y? +22 -10х+4у—2 =8 then aequals [2005] - мн [2003] 
(© -2 @ 2 © 114 (d) 13. 
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Hints & Solutions 


х -1 2+1 1 = 1—5 
1. © Given, iV SEC = p (let) and point P (В, 0, В) Area of triangle -үхВС) ИР 
Any point on line = (p, 1, -p- 1) | 2/34 
Now, DR of APa” <р В,1-0,-р-1-В> а, = [->ВС=5] 
Which is perpendicular to line. X. dup Here, P,Q, Rare collinear 
- (p-B)1*0.1-1(-p-1-p)-0 Биеэс 
И . PR-XPÓ 
р ат 21 (y -3)j € (2 - AK = М6 +37 +64] 
А =j i 1 => 6%=2,у+3 =31,2-4= 6А 
-. Point (3. 4] | 
=Л=т.у=-—2,2=6 


3 
л. Point R (4, —2, 6) 


гү ү s Y oa Now, OR= (4)? + (-2)? +(6)? = 4/56 =2Vi4 
эр 3 _ С | J 27 (s | 2) 2 4. (b) Let v, and v, be the vectors perpendicular to the 
plane OPQ and PQR respectively. 


3 3 
Given that distance AP — B => АР?= 2 


2 
212 a: a oe 
=|B+>| =7 =B=0-L640) 211136 
"M 5-20х00= 2 1 
2. (d) LetapointD on ВС = (3—2, 1, 44) ELE. 
AD = (3.-3)i € 2j « (4X 2) -5i-j-3k 
~ AD LBC, -. AD. BC -0 х ox 
i j К 
= (31-3)«342(0)« (4. -24 202 12 7 пеня 
25 : -2 -1 1 
AC, -1, 2 А А ^ 
хана -1-5)-38 
B 


VY» 54549 19 


cos 0 


D T “| 254149 35 


1 
0 шсов! (2) 
35 


: B (5, —1, 4) 


25''25 
ИБ | | «of (8-2 


 |Q4y «4(5y «(187 — [3400 2434 
| 25 25 5 


Непсе, р 4 1, | 
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Three Dimensional Geometry M-501 


2 


^^^ 8. (© Given, |- m* n-0and =m +n 
(i 4158) 2 Now, (2m -ny. = т? +n? 
=> mn-0-»m-0orn-0 


Ifm=0 then / 2 —n 
Now, A'B'- BC- AB? - AC? = р : (> 


We know P + и? + и? =1 > п = + : 
42 
2224-21-19 
Length of projection - р Т [e 
42 X2 
6. 0) Given Po NEAN 
1+3m+5n=0 (1) [^4 n=] —2m-1 
and 5/m—2mn + 6nl — 0 Q) " 1 
From eq. (1) we have = т Шин 
1--3т-5п 1 
Put the value of/ in eq. (2), we get; Let m = — 
5 (-3m — 5n) m—2mn + 6n (- 3m — 51) =0 2 
15n? + 45mn + 305? =0 guo undae 
=> т?+3ти +21? =0 2 
m2 +2mn+ mn +212 =0 1-1 
(т H n)(m H 2n) 0 (1 mn ) -15-59| 
" m--norm--2n Mibi: 42-72 
For m=—n,l=—2n : 21 228 
And for m=—2n,l=n U cose ==, 
<- (L m, п)= (-2n,— n, п) Or (т, n) = (n, 2п, п) 9. (с) If D be the mid-point of BC, then 
ний (L m,n)- (-2,-1, 1) Or (L m, п)= (1, -2: 1) 
Therefore, angle between the lines is given as: D= (^ =] j B + 2) 
_ C20 * C D.C 2) +0) 0) AN 
cos (0) 46.6 
6.46 А (2, 3, 5) 
1 (1 
— cos (0) => 0 = соѕ 
6 6 
2-1 
7. () DR'sof AD are —— -2,4-3, LRL 
2-5 -8 
ie = 1, EZ B D C 
2 2 (71, 3, 2) (A, 5, н) 
* This median is making equal angles with coordinate 
axes, therefore, Direction ratios of AD are ша: ‚1, = 
А (2,3,5) Since median AD is equally inclined with coordinate 
axes, therefore direction ratios of AD will be equal, i.e, 
22) 
2 1 
2 2 
B с 22) 211) See 
(-1,32) (A,5, 1) 2 2 2 
E -1 48 +2 
2 2 | u- J 2 
A-5 _ j= u- 
2 2 DES, a (2-8) 
=> Л=7& u=10 2 M2 


13+ 3=5=1348 


10. 


п. 


www.jeebooks.in 


ово — —— O OU 


2 3 
= — _ 
2 2 


=> A-77,3andp-10,6 


А. = 7 and и = 10 13. 


3, 
Then —- / =>10АЛ—7и=0 
u 10 


(c) It makes 0 with x and y-axes. 

1 = cos0, т = соѕ0, n = cos (п — 20) 
we have P + m+ n? = 1 

=> cos?0 + cos?0 + cos” (л – 20) = 1 
=> 2 cos?0 + (—cos20)° = 1 

=> 2 со520 — 1 + соѕ220 = 0 

= cos20 – [1 + cos20] = 0 

=> cos 20 = 0 or cos20 = – 1 

=> 20 = 7/2 or 20 = п 


(c) Since AD is the median 


A(2, 3,5) 


14. 


(-1, 3, 2) (A, 5, u) 


„ве шд 
2 2 


Now, dR's of AD is 


5-4-3-1, с 


2 2 


Also, a, b, c are dR's 15. 


" a=kl,b=km,c=kn wherel mn 
and Ё + pm + п? = 1 


1 
= l=m=n= 4 
Now, a= 1,b=1andc=1 


=> 4-7 and p= 10 
(b) Length of the line segment 


= (2)* «GY «(6 =7 


(c) Let /,, т, n, and Г, т», n, be the d.c of line 1 and 2 
respectively, then as given 


[+m,+n,=0 

and 1,+m,+n,=0 

and 1? + m — nj? = 0 and 

12+ m?-nj-0 

C^ [9m n20and P +m – п2= 0) 


Angle between lines, 0 is 


cos 0-11, + тут, + nn, 441) 


As given P + т? =n and | + m = —n 


> (-ny-2In-5? > 2Im-0or In-0 
So Im, = 0, Lim, = 0 

If 1 =0, т, #0 then /,m, —0 

If m,=0,/, #0 then Lm, — 0 

If 7, — 0, m, # 0 then Lm, = 0 

Шт, = 0, L +0 then /т,=0 

Also [145 = 0 and тт, = 0 


P+n?—W=P +m + п -202-0 


1 
" cos = 2) => 0-60? (acute angle) 


(b) As per question, direction cosines ofthe line : 


L = соѕ45° = I m =00s120° == » n-cos0 
2 
where 0 is the angle, which line makes with positive 
z-axis. 
We know that, (2 + pm? + 5? = 1 


1 i 1 +с052 0 =1 
24 


1 
cos?0 2 — 


cos0 = > = cos (0 being acute) 


=> 0-7 

3 
(b) Let P(x,,y,,z,)and Q Go, у,,2,) be the initial and final 
points of the vector whose projections on the three 
coordinate axes are 6, — 3, 2 then 


x,-x,76; y7y,7-3; z-z,-2 


So that direction ratios of PQ are 6, 3,2 


Direction cosines of PQ are 
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Three Dimensional Geometry M-503 
9 А = 1 г. The required line is, polo ye ыш. 
Мба) +22 d pps) us 2 2 1 
1 y-3 z 
2 19. @ Itf. f. 
2 ils 6 iib. I 
6--(-3) +2 7T 7° 7 
0 . : ‚2 Any point on line = О(25,—1, — 25, +3, — X) 
16. (b) Let the line makes an angle 0 with the positive 5 
T а 
direction of z-axis. Given that lines makes angle 4 with x- Pe L 
axisand y-axis. 
n n B NES 
. 1=cos—,m=cos—,n=cos Ө 2 1 
4 4 
We know that, 2 + м2 + п2 = 1 
1 сов? | сов? + соѕ20 = 1 ^. D.r. of PO = А - 2, -24 +1, - 43] 
E D.r. of given line = [2, 22, -1] 
379" cos?0 = 1 -- PQ is perpendicular to line L 
2.2(21-2)-2(-21-1)-1-3-3)-0 
со820-0-»0-1 
2 -э4)-4-441-2407-3-0 
Hence, angle with positive direction of the z-axis is 2 94-9=0>A=1 
17. (c) As per question the direction cosines of the line are * Qis mid point of PR = Q -(1, 1,-1) 
-. Coordinate of image R = (1,0, 1) = (а, b, с) 
cos0, cos, соѕӨ 
ла+Ь+с=2. 
cos? 0+ cos? В+соз^ Ө =1 E à 
2cos? 0 = 1 — cos? Ө 20. (à Lsr-(-j*(Qi«k) 
2 -2 : 2 А "D AD UA wA 
=>  2cos^0-sin^ В = 35іп Ө (given) І, =F =(2i-j)+m@+j-h& 
2cos? 0 = 3-3cos? 2 d : 
dE 4 ша Equating coeff. of i, j and k of L, and Г, 
2 Я 
cos du 2(-1-т-2 40) 
18. (c) -l=-l+m>m=0 441) 
y (--т (üi) 
B(0, p, 0) 


21. 


/. 0 23, В=3 and y = 6 as Gis centroid. 
-. The equation of plane is 


p 


g 
-2 


=1>2x+2y+z=6 


=> т = (= 0 which is not satisfy eqn. (i) hence lines do 


not intersect for any value of / and m. 
© AB=6i+157+3k 
p=it4j+22k 


а=ї+]+7Ё 
-6i415j -3k 
Shortest distance between the lines is 


_ | AB Bx) | _ 
| BxG| 


36422549| -3450 
486422549 
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m-504 — 
22. (4) Since, PQ is perpendicular to L DR'sof TP oc 0 10A —5, 713, A—4 

TP and given line are perpendicular, so 
10(101.—5) -7(- 7A. +3) + 1(A—4) =0 


=> TP= (10x -5)?+ (-72.43)2+(4—4)? 


1 49 
zu 7 = M12.5 =3.54 


h Je 3 | et 1) Hence, the length of perpendicular is greater than 3 but 
3 3 3 3 less than 4. 
з 17 it 2) 1 25. (a) Let the coordinate of P with respect to line 
| 3 3 
-2a 10 98 112 
= 3 9 9 9 
2a _ 24 ша 
3 9 


аж 
23. (b) Lob 
р (2% + P 


<1, 1, 1> х+5 y-2 z-3 
d.r's of normal to 7 6 4 4 
х+у+т=3 „= (3,311, 6) 
and coordinate of P w.r.t. 
line L, = (7A —5,—-61 + 2, 4u + 3) 

A- 7p =-8, 3A+ 64073, * 4173 
From above equation : А= -1, ц = 1 


Let co-ordinates of О be (a, D, y), then 


at Bc y-3..( 
и s - 3 E Coordinate of point of intersection R = (2, —4, 7). 
=> o+y=3 and p-0 Image of R w.r.t. xy plane = (2, —4, —7). 


Equating direction ratio’s of PQ, we get 265.40 Ee а d 


a-2A-1 341 ү-А png c 
D x 4d ELA 
=> a=3A+2,y=2A41 and another lineis: x=a’z+ b’,y=c'z+d 
Substituting the values of a and y in equation (1), we get Е b y-d' z 
—5At3-232AX20 a’ с’ 1 
Hence, point is О (2, 0, 1) *- Both lines are perpendicular to each other 
24. (a) Let P be the foot of perpendicular from point - aa tc'tc-0 


T (2, — 1, 4) on the given line. So Р can be аззитедазР 27. (d) Let Ө be the angle between the two lines 


Е И) Here direction cosines of - - = = т аге 2,2,1 


Цээж Also second line can be written as: 
x-5 y-2 z-3 

2 P 4 
F(10.- 3- 7.2) 7 
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wg sh : Р 
~<. its direction cosines are 2, 7 4 


2 . 
Also, cos Ө = 3 (Given) 
—9 аа + bb, + сүс, 
a? +h ret аз + by Fc 
(2х2) +[ 2х? |+(1х4) 
Um 1 
3 2 
2242242 22-5-42 
49 
2Р 
шаг 
2 
jio P e 
49 
2 2 2 2 
шаг -20+ È 16+ 2+2 -2042 
7 49 49 49 
8P 
> =4 > P= : 
7 2 


28. (c) Linesarecoplanar 


E EE 
1 2 A? |=0 
1 12 2 
2 0 4 
2 
— 1 2 Х1-0 
ї А 2 


=> 2(4-22)-402-2)-0 
=> 4—№+2)2-4=0 = X0?-2)-0 
=> A=0, 42,-42 

29. (b) 


Shortest distance between two lines 


шинийн = 7771 and 


a b с 


LC 
= = 2 is given by, 


M-505 


юм ут) 
ai b с 


ay by с) 


dyes = bye)” + (ea за)? + (ajby – ab 


22-12) 


The shortest distance between given lines are 


-2 4 5 
2 2 1 
-1 8 4 


4108 -8 +(-1-8)? +16 +2)" 


0-36+90 54 
4405 201288 
(b) Let equation of the required line be 
хм У-у 2-4 А 
= 40) 
а 5 с 
Given two lines 
A es dd e ü 
ТТ 41) 
х-1 ytl z - 
and 0 ^ 0 1 ..(iil) 


Since the line (1) is perpendicular to both the lines (ii) 
and (iii), therefore 

a- b+c=0 ...(iv) 

—2b+c=0 (v) 

From (iv) and (v) с = 2b and a + b = 0, which are not 
satisfy by options (c) and (d). Hence options (c) and (d) 
are rejected. 

Thus point (x,, Уу, Z,) on the required line will be either 
(0, 0, 0) or (1, —1, 0). 

Now foot of the perpendicular from point (0, 0, 0) to the 
line (iii) 

= (1, 27-1, р) 


0,0,0 
(1) ! 


(1,-1,0) 


The direction ratios of the line joining the points 
(0, 0, 0) and (1, 2r- 1, r) arel, — 2r — 1, r 

Since sum of the x and y-coordinate of direction ratio of 
the required line is 0. 


31. 


32. 


33. 


34. 
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"so — — — E Mathematics 


"1-2r-120,2r-7^0 
Hence direction ratio are 1, — 1, 0 
But the z-direction ratio of the required line is twice the 


y-direction ratio of the required line 


i.e. 0 = 2 (-1), which is not true. 

Hence the shortest line does not pass through the point 
(0, 0, 0). Therefore option (a) is also rejected. 

(c) Given lines will be coplanar 


-1 1 1 
ЕТ 1 —=0 
k 2 1 
=> -I(1425-(1-2)-1(0-45)20 
=> k=0,-3 
(d ForL,, 
x = /Ху+ (MA - 1) шанд (i) 
NT 
Л 
z=(VA-Dytva > = T 
(VA -Dy y= Ka 41) 
From (1) and (ii) 
x-(VA-1) у-0 z-4X ^" 
Л, 1 Ja ..(А) 
The equation (А) is the equation of line L,. 
Similarly equation of line L, is 
x-( МШ o» 0 2 Je " 
Ju 1 1- Jn „(В) 


Since L, L L, , therefore 


VA н x12 (GA —1) 0-7 Ju) 20 
> «А + du 20 > 4X -- Au 


—À-pu 


(a) Two given planes are coplanar, if 
-2-(-1) К-1 0-(-1) 

2 1 3 -0 

2 3 4 

-1 К-1 1 
-|2 1 31-0 

2 3 4 
> (-1) (4-9)-(k- 1) (8-6) +6-2=0 
= 6-1 

2 


x-l у-1 2-1 
(3 4 


(c) Given lines are 


x-3 y-k 
and Dc 


a=i- 7-4 


2 
1 
А ‚ b = 27437 4+4k 


35. 


36. 
37. 


a,7 3+8, by =і+2)+Е 
Given lies are intersect if 
(25 — dj): (b xb) 

| Dy || Bo | 


= (&-ā) (b xb) =0 
2 k+l -l 
L2 3 41-0 
1 2 1 
=> 2(-8)-(k-1)2-4)-1(4-3)20 
=> 2(-5)-(k+1)(-2)-1(1)=0 


> -10+2k+2-1=0 > 4.2 
2 
(c) Point is (-1, 2, 6) 
Line passes through the point (2, 3, —4) parallel to vector 
whose direction ratios is 6, 3, — 4. 


х-2 y-3 2+4 
6 3 4 
Any point on this line is given by x = 6 X + 2, 

у= 3% +3, 2=– 4 – 4 

Now, d.Rs of line passing through (-1, 2, 6) and 1 to 

this line is 

(x + 1), & 2), 2-6} 

So, 6 (x + 1) +3 (у – 2) -4 (2-6) = 0 

=> бх + 3y – 42 + 24 = 0 
Now, 6 (6A + 2) + 3 (3A + 3) + 
= 61), +61 =0=> А 1 
So, х=-4, у= 0,2 = 0 
Now, distance between (-1, 2, 6) and (— 4, 0, 0) is 


(944436 = 449. = 7 


(с) On solving we will get shortest distance + 4/2 
(d) Let the equation of AB is 
x-l ae oe) 22-15 
2 -3 8 
Let L be the foot of the perpendicular drawn from 
Р(1,0, 0). 


Equation is ЕЛ 


4 (4%, 4) + 24-0 


P(1, 0, 0) 


A L B 


L=(2k+1,-3k—1, 8k— 10). 


Now, direction ratio of PL = (2k, — 3k 
direction ratio of AB = (2, — 3, 8) 


1, 8k — 10) and 
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Since, PL is perpendicular to АВ 
2(2k) -3C3k-1) + 8(8k-10)- 0 
21-1) +(3)0+0+8(0+10) 


> (&-ā)b xb =0 
where д 21 42j 43k, b = ki 2j +3 


Now, k (2)? + 3)? + (8)? йу-21-37-К,5,-31-4)-2К 
1 1 -2 
И = k 2 3-20 
44-94-64 77 3k 2 
Required co-ordinate = L = (2+ 1, 3—1,8— 10) 5 
=(3,-4,-2) => 1(4-30)-10К-9)-2(К-6):-0 
5 $ * 5 
-2 z-3 2h? —5k+25=0>k=-5 
38. (c) Any point on line ==, = г =Q is B А? 


ч kis an integer, therefore К=—5 
(20,30 + 2,40 + 3) | BENE 
42. (с) a,bcarein Н.Р. — —,—.— arein A.P. 


=> Direction ratio of the | line is а Бїс 
2a – 3,30 + 3,40 —8. апа 2 1 1 1 2 1 
Direction ratio of the given line are 2, 3, 4 = > +—=0 
b ac a b c 
=> 2(2a-3)+3(3a +3)+4(4а - 8)=0 
=> 2902-29-20 URS PPAR 0 passes through (1, 2) 
a a c 
> a=l : : 
43. The given linesare 2x 23y = —z 
=>  Footof.L is (2, 5, 7) © i d 
a авхай 
— Length Lis [2 +62 +42 453 ЦЭЭР” [Dividing by 6] 
39. (a) Thedirection ratio ofthe line segment AB is 0, 6, —4 and бх--у--42 
and the direction ratio ofthe given line is 1, 2, 3. x у 2 — 
Clearly1x 02x 63x (-4)=0 c j-7]2 .3 імпе Бу 12] 
So, the given line is perpendicular to line AB. .. Angle between two lines is 
Also А the mid point of A and B is (1, 3, 5) which satisfy the ана) bb; t ee; 
given line. cos 0 
So, the image of Bin the given lineis A statement-1 and 2 1 ар b? H c? " а2 bs ci 
both true but 2 is not correct explanation. of 1. 
А ВЭЭ 3.2 + 2.(-12) 4(-6)4(-3) 
i = -— 2 2 2 2 2 2 
40. (c) SlopeoflineL 5 үз +2 + ( 6) 42 | ( 12) +( 3) 
3 6-24-18 
Slope of line K = -— = 2020-290 
Р c 449 4/157 
Line L is parallel to line k. 44. (d) The given lines are 
b 3 
lal = 2+3 2-1 
ERI >bc=15 жил Tes (1) 
(13, 32) isa point on L. 2: 
| 1332 , 32 8 and 2х= у-1= 1 -t 442) 
"5 b b 5 The lines are coplanar, if 
3 
ВА. 0-1 1-(3) 2-1 
Equation of K : 1 -À A20 
у-4х-3 4х-у+3=0 1 | i 
[52-3243| 23 2 
Distance between L and К Jn = Ja 
41. (a) When the two lines intersect then shortest distance -1 4 | 
between them is zero i.e. => |1 -X X|-0 
Л, вы 
la x 5| 2 
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"so — — ШШЩ 


5 1 k 
Apply су > €; +03; 0 Al=0 Бә = 1) =27+ 7 -3k 
1 


Put y 0, we get x - 2andz-1 


5-(4-3)-o21-2 КИ РЕ. 
2 L,:r = (-2i +k) + №21 + j -3k) and 
45. (b) Letapoint onthelinex=y+a=z=Ais — од "MEC . 
(А,А — a, X) and a point on the line цайн Ыса 


Now, b, xb, --21-1-8| and @ —a, =-3i+j+k 


xta-2y-2z- |15 ( а, А 3 , then Direction ratio | 
SN : г. Shortest dist: == 
of the line joining these points are SDE eS Hanne 45 


49. (b) Since,lince are coplanar 
À uta, Х-а E š À H 1 3 2 
2 2 


If it respresents the required line whose d - и be 2, 1, 2, 2 -l 1|=0 
then a 5-a 1 


-а-Ё -E 
3^ 9 


cupa = 1(-1-5 +a) -3(2-a) +2(10-2a +a) 20 


2 1 2 10-44 
on solving we get A =3a,u=2a 


х+2 у4! 2+1 


-. Therequired points of intersection are г. Equation of L, : a 9 1 
хов e Anil Р s 2a 22) г. Point (2, 10, —2) lies on line L}. 
(За, 3a-a,3a) an 7277 50. (3.00) 

ог (3a,2a,3a) and (а,а,а) Equation of plane P is 


(x*Ay-zt T) + МҖЗ3х+у+ 52-8) = 0 
=> х(1+ 3л) + (4+ А) + 2(-1+ 5А) + (7-841) = 0 


46. (d) Two рІапеѕ are coplanar if 


Х2-Х|р y2—-M 22-4 


1 m си: |43X. 443551 7-84 
h 91 m a b 6 = 
1 -1 -l From last two ratios, à = —1 
1 1 -k=0 5. % 
k 2 1 dc 51 
Applying C, >C, * C, C, 9 C, +С, 452 ТЕ 
1 0 0 : 3 
г. Equation of plane is, 2х-3у-02-15-0 
1 2 1-К _ 
= i |16-6-6-15| 21 
i dept dnt Distance = =—=3. 
> 1[2+2k-(k+2X(1-k)]=0 7 7 
> 2425-(42-К-2)-0 51. (b) Equation ofline through point P (1, —2, 3) and parallel 
02 +30=0 = kk+3)=0 тэг. 
"ээ to the line >= = c is 


47. (a) Sem. Еа В x-l У+2 2-3 , 
a 1 с а' 1 с' 2 3 -6 


For perpendicularity of lines, 


So, any point on line = Q(20 +1, 3A —2, — 64+ 3) 
аа+1+сс'= 0 
: | . Since, this point lies on plane х-у+2=5 
48. (b) For line of intersection of planes x + y +z+1=0 and 
2x-y+z+3=0: 


1 
2X 41-3442 6143-57 
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I 
-. Point of intersection line and plane, О = (5, 25 5 хэ-,уз--,2- 
7 7 7 3 3 3 
-. Required distance PO 4 1 2 5 
«+В+ү= = 
2 T 1 s 5 3323 3 
= (2-1) Qua 8-3 = | 
7 7 T RAE эн 


52. (а) Equation of line through points (1, 2, 3) and(1, 1,0) 55, (b) Let plane passes through (2, 1, 2) be 
И a(x —2)+b(y-1)+(z-2)=0 
P(4, 2, 3) It also passes through (1, 2, 1) 
at+b-c=0>a-b+c=0 
The given line is 


х y 2-1. 
ria E is parallel to plane 
A(1, 2, 3) M В(1, 1, 0) 73a +2Ь+с(0) 20 
x-l y-1 z-0 "TW Жык ЛЕЕ 
о ^x зр) 0-2 3-0 243 
ML -à +1, à) ud EE 
Direction ratios of PM = [-3,—- à- 1, 4 —3] 2 -3 2+3 
"PM 1 AB a b c 
> — = — = — 
=. (03-0 (C1- A)-D + (A-3)-1=0 3 -3 —5 
SAI ^. plane is 2x -4-3y *3-5z41020 
-. Foot of perpendicular = (1, 0, 1) => 2x-3y-5z+9=0 


This point satisfy the plane 2x -* y -z- 1. The plane satisfies the point (- 2, 0, 1). 
53. (c) Direction ratios of normal to the plane are «1, —3, 27. 56. (а) + Plane contains two lines 
Plane passes through (3, 1, 1). 


Equation of plane is, Eg" К 
I(x -3) -X(y -1) -2(z -1) =0 n=l -2 2 
>x-3y+2z-2=0 E ol 
54. (5) -1(2-6)-111-4)-83-4) 
2746 = 4i +5) TÉ 
рае 1 30 So, equation of plane is 
ope 4(х-3)-5(у-1)-7(2-1)-0 
й=-Її+ў+К = -4х+12+5у-5+72-7=0 
Direction ratios ofnormal to the plane = <-1, 1, 17 => —4х+5у+72=0 


Equation of plane 
I(x -1) + (y -0) + 1(z -0) 20 
—x-y-z-120 
If (x, у, 2) is foot of perpendicular of M(1, 0, 1) on the plane 
then 1 4 2 
х-1 y-0 2-1 (1-0-1-1) 57. 0) A202 1 7 -5-0 
1 -1 -1 3 1 5 a 


This also passes through (a, —3, 5) 
So, -40-15-35-0 
> —4a = -20 > а = 5. 


> 


S8. 


59. 


60. 


61. 


www.jeebooks.in 


eso Е 


=> (7a+25)—(40+ 10)+(—20+ 14)=0 
=> 3а+9=0 > а=-3 


1 4 1 
Also, р,-0 — | 7 В|=0 

15 5 
=> 1(35-—5В)- (15) +1 (4В-7)=0 => В=13 
Hence, a+ В =—3 + 13-10 

х+1 y-3 2+1 


(3) Since, the line Z3 == E contains the point 


4 
3 у+2 2-1 | . 
= 6 contains the point 


(-1, 3,—1)and line шан = 

2 3, 
(-3,-2, 1). 
Then, the distance between the plane 
23x — 10у- 2z + 48 = 0 and the plane containing the lines 


— perpendicular distance of plane 


23x— 10y —2z + 48 = 0 either from (-1, 3, —1) or (3, 2, 1). 


[23-0-103)-2C0| 3 
423) +0)? +(-2)?| v633 


It is given that distance between the planes 


k k 3 


E = k=3 
4633 4633 4633 


P(1, 2, 3) 


3 n 


D.r of normal to the plane (1, 1, 1) 


-2 14 

Midpoint of P and Q is 373'3 
. . -7 -4 -l 
Equation ofrequired planeQ О а= 
^ л a —2 1 4 
Г(1--44)---4:-4 
G* jk) ЭЭГ 
Equation of plane 15 х+у+2=1 


(b) Equation of plane is x+ y 22= 3 

x-2 y-l 2-6 -2(2*1-12-3) 
RE DUE ug 6 
=> (xyz)-(6,5,—2) 
(d) Letpoints P (3X. 2, 2,.— 1, — 4. 1) and 
QQGu*2,2u- L,-p* I) 
‘P lies оп 2х+ 3у-2+13 =0 


62. 


63. 


64. 


65. 


6),+ 4+ 6—3 +Л—1+13=0 

=> 13A=-13>A=-1 

Hence, P (- 1, - 3, 2) 

Similarly, О lies on 3x +. y+4z= 16 
9ut+6+2n—1—4u+4=16 

=> 7н=7=н=1 

Hence, Qis (5, 1, 0) 

Now, PO= ./36+16+4 = 4/56 = 24/14 

(d) Тһе equations of angle bisectors аге, 


x+2y+2z-2 42х-у+22-4 
3 3 
=> х-Зу-2-0 
or 3x+y+4z-6=0 
(2, — 4, 1) lies on the second plane. 
(c) The equation of plane containing two given lines is, 


x-l y-l z 
1 2. -l =; 
-1 1 -2 


On expanding, we get x -y -z-0 
Now, the length of perpendicular from (2, 1, 4) to this 


plane 
_| SU S 
М? +1? +12 
(c) Image ofQ (0, —1, —3) in plane is, 
(x-0) (у+1) 243 -20-12-2) 
3 1 + 9-1-16 


>x=3,y=-2,z=1 
—P(3,-2, 1, Q(0, -1, 3, RG,-1,—-2) 
г. Area of APQR is 


j k 
І ОРХОВ| ls д 
4 ” 243 
209 2 б 


= > 1) - 8-12) + £K3))| 


= > +8ї+9 2391 


3 
(d Let, P,:2x-y+2z+3=0 
1 
Р:2х-у+2 =0 
„:2х—у+22 2 


u=0 


Р.:2х-у+22 


1 
Given, distance between Р, and P, is 3 
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66. 


67. 


68. 


69. 
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EET 
1 2 5-5 Ey ELT. 
3 9 2 


2 |n-3| 
3. Jo > Umax =5 
>(А+н) =13 


max 


(c) Letpoint on line beP (2k + 1, 3k — 1, 4k +2) 
Since, point P lies on the plane x + 2y + 3z— 15 
22К-1-46кК-2-12К-46-15 


Then the distance ofthe point P from the origin is 


ОР = het iG Se 
4 2 


(d) Let the required plane passing through the points 


X у Z 2 
(0, —1, 0) and (0, 0, 1) be e and the given 


planeisy—z+5=0 


T 
/. 605 — = 


11 
э)2--э--5/7 

2 A 
Then, the equation of plane is 
+/2x- у+2=1 
Then the point (42 ,1,4) satisfies the equation of plane 
(d) Let the plane be 
Р=(2х+3у+2+5)+А(х+у+2-6)=0 
*- above plane is perpendicular to xy plane. 


2 (0+2)? 
Hence, the equation of the plane is, 
P=x+2y+11=0 

Distance of the plane P from (0, 0, 256) 


(3*3) «(13)£).£202 x --1 


0-0-11)-11 
Ea кд 

(c) Letthe equation ofrequired plane be; 
(Qx-y-4)* A(yt2z-4)-0 


70. 


71. 


72. 


This plane passes through the point (1, 1, 0) then (2 
1—-4)* A(1-0—4)-0 
>A=-1 


Then, equation of required plane is, 
Qx-y-4)-(y*2z-4)-0 
=> 2x-2y-2z-20-2x-y-z-0 


(d) Equation of the plane passing through the line of 
intersection of x + y - z - 1 and 2x + 3y + 42= 5 is 
(2x +3y+4z-5)+A(x+yt+z-1)=0 


(2432)/х4(3-1)у4(441):4(-5-1)50 ...(1) 
*- plane (1) is perpendicular to the plane x—y+z=0 
-(2-3)() +8 +5) (— 1) +(4+А) (1) =0 
2-1-3-1-4441-0-51--3 


Hence, equation of required plane is 


xtz-2-00rx-z*2-0 
= F(i-k)+2=0 
(b) > plane containing both lines. 


Ё 
D.R. of plane = le a eae 
7 


— Q3) -> 
ая. 


Now, equation of plane is, 
7(x—-1) -14(y-4) +7 (2+4) =0 
=> х-1-2у+8+2+4=0 
=> x-2y+z+11=0 


Hence, distance from (0, 0, 0) to the plane, 
1 й 


С \+4+1 V6 


(a) Let angle between line and plane is Ө, then 


(i$ 1-250 2] « R5) 
49-41-4-К2 
2-2_2К 
345 k? 


2|K| 
зуд + К? 


2 242 . 1 
Since, eso" 22 > sin 9-3 


2|K| 1 
3J5-K? 3 


5 
ЗК? =5 xen 


Then, = 40 = 5 + К? 


73. 


74. 


75. 


76. 
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(b) Let A(X, 1, 1), В(1,-42, 1), са, 1,-32), D(-,-1, 1) 
lie on same plane, then 


i 2 0 


-32-1 


TT. 


=> (2-1Х1-3Уу-4)-0 

> (3-X)X-1)5025»23 

A= В 

Hence, S= ы E H 

(d) Letnormal to the required plane is zi 

= ñ is perpendicular to both vector 2/ — Ј +3k and 
2f +3} 3h. 
BJ Ê 
n-2-13 
2 3 -l 


=-87 +87 +8k 


1 


Equation of the required plane is 
(x—3)(-8) + (v+2)x8 +(z—1)x8=0 
(x-3)(-D +(у+2)х1+(2-1)х1=0 
х-3-у-2-2+1=0 

х-у-2= 4 passes through (2, 0, —2) 


4111 


78. 


-. plane contains (2, 0, 22). 
(b, c) Let the d.r's of the normal be (a, b, c) 
Equation of the plane is 
a(x —0) - b(y + 1) +с(2-0)=0 
*- It passes through (0, 0, 1) 
b+c=0 


0-а-5-с 
Also Ма +62 +с? d 


The d.r’s are 42, 1,-1 or 2, AA, 412. 


(b) Let the normal to the required plane is п, then 


i j k 

е к -20)-87-12 
2-5 0 
Equation of the plane 


(x—3) x 20 + (y—4) x 8 + (z—2) x (-12) =0 


Tt 
4 42 79. 


5х-15-2у-8-3:46-0 

5x+2y—3z-17=0 ...(1) 

Since, equation of plane (1) passes through (2, о, B), then 
10-20:-430-17-0 = 20-30-7 


(à) Фэн 


[o] 
R (3,7, 6) 


бө 


Р(-3,-3, 4) 


Бай 


О (0, 2, 5) 


Since, direction ratios of normal to the plane 
isi = 67 +107 2K 

Then, equation of the plane is 

(х — 0)6 + (у–2)10 + (2– 5)2 =0 

3х + 5у- 10+2-5=0 

3x+ 5у+2= 15 401) 

Since, plane (1) satisfies the point (4, 1,-2) 


Hence, required point is (4, 1, 22) 


(c) Let any point on the line 2 2 1 


A(2X.*- 4, 2X. 5, 5,+ 3) which lies on the planex + y+z=2 
= 2A+4+2A+5+A+3=2 

=> 5\=-105А=-2 

Then, the point of intersection is (0, 1, 1) 


| . . x-l y-3 2+4 
which lies on the line = = 

1 2 -5 
(d) Since the system of linear equations are 
х+у+2=2...(1) 
2х+3у+ 22= 5 ...(2) 
2х+3у + (02 1)2=а+1...(3) 


11 1] 
Naw AS = x 
2. 3-1 
(Applying R, >R, - R) 
11 1| 
a aA3 2 
0 0 а2-3 
= 22 — 3 


When, A=0 => 2-3=05 |а|= В 
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81. 


82. 
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Ifa? = 3, then plane represented by eqn (2) and eqn (3) are 
parallel. 

Hence, the given system of equation is inconsistent. 

(c) Let any point on the intersecting line 

x*l y-3 z-2 

-3 2-1 

is 1(-31-1,23-43,-142) 

Since, the above point lies on a line which passes through 
the point (—4, 3, 1) 

Then, direction ratio of the required line 
=<3A—-1+4,21+3-3,A~A+2-1> 

or «3X + 3,22, At 1» 

Since, line is parallel to the plane 
x+2y—z—5=0 


=) (say) 


Then, perpendicular vector to the line is f +27—k 
Now(-3A-+ 3)(1) + Q2) - ADEN =0 
=> М--1 


Now direction ratio of the required line <6, —2, 2 > or <3, 
—1, 1> 

Hence required equation ofthe line is 

х+4  y-3 2-1 

3 -1 1 

(d) Since, equation of plane through intersection of planes 
х+у+2= 1 апі2х + 3у-2+4= 015 

(2х +3y—z+4)+A(xt+yt+z-1)=0 

(2+ У)х + (3 + Ау + (—1 + А)2 + (4– А) =0...(1) 

But, the above plane is parallel to y-axis then 
(2-1)х0-(3-1)х1-14142)х0-0 

>h=-3 

Hence, the equation of required plane is 
-x-4z-7-0 

5х +47-7=0 

Therefore, (3, 2, 1) the passes through the point. 


(a) Letthe direction ratios ofthe plane containing lines 


х y z х y ZZ, 
3 4 2984, 2 3 8 <a, b, <> 
3a+4b+2c=0 
4a+2b+3c=0 
a b e 


12-4 8-9 6—16 


а Ь с 


8 -1 10 
-. Direction ratio of plane = <-8, 1, 10>. 
Let the direction ratio of required plane is «7, m, n> 


83. 


84. 


Then -8/ + т- 10n-0 401) 
апа 27+3т+4п=0 ...(2) 
From (1) and (2), 
l m n 
-26 52 -26 
D.R.sare «1, 2, 1> 
Equation of plane: x 2у +2=0 
(a) Equation of plane passing through the line of 
intersection of first two planes is: 
(2x-2y*3z-2)-A(x- у+7+1 = 0 


ог Х(А +2) — у(2 +) +2(A +3) +(A—2) 20 


is having infinite number of solution with 
x +2y—z—3 =Oand Зх -y+ 2z—1=0, then 


(+2) N42) 0.43) 
1 2 -] |=0 
3 -1 2 
—A-5 


Now put 3, = 5 in (i), we get 
7x—Ty + 8z+3=0 
Now perpendicular distance from (0, 0, 0) to the place 
taining L, and L : : 
containin an === 
RM 2 4162 342 


(c) Equation of plane passing through three given points 
is: 


хм у-ур 2-4 
Xj—-XQp Уу-Ур 2-4 |=0 
ж-м Уз-Ур 43-02, 
х+2 у+2 2-2 
> | 1+2 1-2 2-21-0 
1-2 1-2 1-2 
х+2 у-2 2-2 
>| 3 1 0 |=0 
3 3 -1 
=> —х+3у+ 62-8 =0 
ии, 
8 8 8 8 
РИ т. 
> 8 8 8 1 
3 6 
ES 
> -3+3 3 1 
3 6 
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-. Sum of intercepts = -86158--4 PCI, =2, 3) 


85. (c) Ifa,b,care the intercepts ofthe variable plane on the 
X, y, z axes respectively, then the equation of the plane is 


SW El. F 
a b c 
And the point of intersection ofthe planes parallel to the ET 
xy, yz and zx planes is (a, b, с). Q 
As the point (3, 2, 1) lies on the variable plane, so Since F lies on the plane 
32 | 20.41) 43(4Х--2)-4(51Х43)-22:40 
ал 21--2--12)-6-201-12-22-0 
=> -61+6=0>A=1 


г. Fis(2,2,8 
Therefore, the required locus is 2 + = + 5 -1 ( ) 


x у z PQ=2PF=2 42,42 +52 = 2/42 


89. (c) Lettheplane be 
a(x—1)+b(y+1)+c(z+1)=0 


86. (4) Normalto3x--4y-z- lis 3Í +47 +4. 


Normal to 5x + 8y+ 2z =—14is 57 +8) 2k Normal vector 

i j k 
The line of intersection of the planes is perpendicular to 1 A " T ES 
both normals, so, direction ratios of the intersection line а =5i+7j+ 

2 -1 -l 


are directly proportional to the cross product ofthe normal 
vectors. Soplaneis5 (х- 1) +7 (у+ 1)* 3(z*1) =0 
=> 5x+7y+3z+5=0 

Distance of point (1, 3, —7) from the plane is 


Therefore the direction ratios of the line is —j + 4k 


Hence the angle between the plane x +y+z+5=0 and the 5421-2145. 10 
аад | 3 425-49-9 483 
intersection lineis sin. | ———= |=sin™ 
Um Л) 117 90. (с) х+8у+72=0 
А . 21. . 9x+2y+3z=0 
87. (a) Since the plane bisects the line joining the points шан 
(1, 2, 3) and (3, 4, 5) then the plane passes through xtytz-0 
the midpoint ofthe line which is : х=, p=6A  z-2-TA 
1 2-4 5-3 2 
| 3 IE 5.5) = 1.3.4) х=), у=бА z=-TA 
2 2 2 2°22 
Now, A+12A—-7X=6]|.. 2346Х-73 
As plane cuts the line segment at right angle, so the 6. =6 —), 
direction cosines of the normal of the plane are n=l i 1 
(-3-1,4-2,5-3)-41-4,2,2) Е Е 
So the equation ofthe plane is : - 4х + 2y + 22 = А 91. (a) Suppose centroid be (Л, k, 4) 
As plane passes through (- 1, 3, 4) so г. x-intp =3h, y—intp = 3k, z—intp=3 / 
-4(-1)*2(3) + 2(4)=A > A= 18 M , 
Therefore, equation of planeis:—4x + 2у +22= 18 Equation uu T. Е 


Now, only (—3, 2, 1) satisfies the given plane as 
-4(-3) -2(2) -2(1) = 18 
88. (c) Equation ofline PQ is 


Distance from (0, 0, 0) 


х-1 y*2 z-3 = =3 


i 4 5 iot ne 


2 


++ 
oh? 9k? o? 


Let F be (A+1,44—2,54 +3) 
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Three Dimensional Geometry M-515 
1 i 1 95. (b) Lineliesinthe plane > (3, 2, -4) lie in the plane 
zs mius Жи => 3/(-2m-*4-90r3(-2m-5 441) 
MES ДЕЕ Also, £, m,-1 are dr's of line perpendicular to plane and 2, 
92. (c) Point(3, 2, A) on p line 2x—4y +3z-2=0 -1, 3 are dr's of ас lying in the plane 
6-8-3)3-2-0-33-12 => 2/(—m-3-00r2/—-m-^3 (2) 
1-4 Solving (1) and (2) we get (= 1 and m --1 
E => (22-02. 
Now, 
х-3 +2 7-4 . E 
p i 96» D холыг 
x-l y z 
X ND PL m 
2 9 4 2 43) 


Point on equation (i) Р (k; + 3, -k, - 2, 2k, - 4) 
Point on equation (ii) О (12k, + 1, 9k,, 4k.) 

К +3 = 12k,+1|-k, -2- 9k, | 2k, - 4 —- 4k, 
k,-0 

k,--2 

p (1, 0, 0) lieon equation ofa line 1 


ives shortest distance = 0 х-1 45 2-9 
Без Eq" of PO: ES =7 2 = =À 
Т 7 k х-141у-4-52-449. 
93. (с) n-nx n -16 7 8|-(9,18,9)-(1,—2,1) Putting these in eq" of plane : 
3. 5. 7 4-41-4-5-4-4-9-5 
—A--10 
Equation of plane is = Ois(-9,-15,-1) 
10:4:1)-207-1)-0:-3)-00 — distance OP = 104/3 
=> х-2у+2=0 97. (c) Let equation of plane be 
foot to z a(x-l)tb(y-2)*e(z-2) 20 (1) 
"ЭЭ" ЭЭ Ї L44 1] (1) is perpendicular to given planes then 
Тай” SE c A а-Ь+2с=0 
2a—2b+c=0 


x=0,y =0,z=0 


Solving above equation с = 0 and a = b 


94. © A= " x n; equation of plane (1) can be 


2 х+у-3=0 
i j k | distance from (1,— 2, 4) will be 
=> 8-1 11-4(2)-Д4-7)-8(13) : 1-2-3| 4 35 
didis: М+1 v2 
> п=- +7] +13Ё 98. (a) Equation ofthe plane containing the lines 
Now, 2x—Sy+z=3andx+y+4z=5 is 
3x-y+z=1 2x-—Sy+z—-3+A(x+y+4z-5)=0 
х+4у-22=2 => (2+A)xt+C5+A yt (1+4) + (-3-5^)=0 ...(0) 
but 2= 0 & solving the given Since the plane (1) parallel to the given plane 
х= 6/13 & y- 5/13 xu di m 
| | Ae 2-1  —5+^ 1+4 
required equation ofa line is Ra a 
x-6/3 y-5/l3 z 11 
2 -7 -13 => A=-— 


2 


"s6 — — —— Е 


99. 


100. 


101. 
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Hence equation of the required plane is 


82-25 8-2350-2)8:82)-4 


=> (4-1))x+(-10-1)y+(2-44)z+(-6+55) =0 
=> 7х – 21у – 422+49 = 0 
х +3у+62-7=0 
=> х+3у+62= 7 
(b) General point on given line 2 P(3r + 2, 4r— 1, 12r +2) 
Point P must satisfy equation of plane 
Qr *2)- (4r- 1) + (12r+2) 4 16 
llr+5=16 
r=1 
Р(3х1+2,4х 1-1, 12 x 1+2)=P(5, 3, 14) 
distance between P and (1, 0, 2) 


D - A5 1)? «3? « (14-2) =13 
(b) The equation of any plane passing through given 
lineis 
(x*yt2z-3)-* AQx-t3yt4z-4)-0 
=> (1+2^)х+ (1-32) yt (2+4A)z —(3+4))=0 
If this plane is parallel to z-axis then normal to the plane 
will be perpendicular to z-axis. 
^ (122) (0) + (1 + 3A) (0) - (2-42) (1) -0 
1 
цаа 
Thus, Required plane is 


1 
(х+у+ 2z-3) 2 (2х+3у+42—4)=0=у+2 0 


S.D А 2 
(7 
(c) Equation ofthe plane containing the given line 
х-1 y-2 7-3. 

І Е 5 
А(х-1)-В(у-2)-0(7-3)-0 440) 
where А + 5B t 4C -0 41) 

Since the point (3, 2, 0) contains in the plane (1), therefore 
2A+0.B-3C=0 (ii) 
From equations (ii) and (iii), 
2 Же k (let 
15-0 643 0-19 5097 


эА--15,В-9Каа4С--10К 

Putting the value of A, B and C in equation (i), we get 
15 (х- 1) +9(у– 2) 10(2-3) =0...(iv) 

Now the coordinates of the point (0, —3, 1) 


satisfy the equation of the plane (iv) as 
15(0—1)-9(-3-2)-10(1—3) 
-15-45-20-0 


102. 


103. 


104. 


105. 


Hence the point (0, -3, 1) contains in the plane. 

(с) (3-4-12)1-413-)-9-0-12-13| 

> -12A+20/=|8| > [3X-5|22 

=> 912-25 -30%=4 = 97-304 21=0 

=> 3X-10x-7-0 

(c) Plane passing through x + y+z+1=0Oand 
2x-y+zt+3=Oisxtyt+z+1+A(2x-y+z+3)=0 
=> (2A+1)x+(1—-A)yt+(1+A)z+3A+1=0 
Parallel to the given line if 

«(25+ 1)- 1(1 A) - 101 +A) 70 


NE | 
> а=] 401) 
Also, |.2151-0-2)4043-1 1 
(23.412 40-37 ++)?! У 
"WC 32 
> 102/97 Oora= ij 
а-1 b-3 с-4 
SEP PCT ы 
© “—-— (let) 
-» 422141 
b=3-2 
с=4+А 
А (1, 3, 4) 


(a, b, c) 
P= шиг 5 “ТЭ ДА 
2 2 2 2 2 
PEUT LENS CL PE M 
2 
31:-46-0-2131--2 
a=-3,b=5,c=2 
Required line is Еве 
3 1 -5 
(c) Given equation of line can be written as 
шаа NP. ME baci 
1 2 2 


Eqn of plane is 2x —- y Az +4 -0 


т 
Since, angle between the line and the plane is 6 


therefore 
ып 2 2 20*2CD- ANA) 
6 м1+4+444+1+А 
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106. 


107. 


108. 
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1 2-2424X 
2. 494543, 
"E NN 9 
= = — > = 
4/5:53, 4 5+) 16 
45 
=> 7А = 45 цас, 
(c) Given planes are 


4х-2у-42+1 = 0 
and 4х-2у-42+4 = 0 


They are parallel. 
Distance between them is +7 = 
istance between them is £7 = —————— 
с у16+4+16 


а-1 


> E EE > d=42+1 
or —42+1 ie. d= —41 or 43. 
(b) Given two planes : 


x-ay-b-0andcy-z * d- 0 
Let, 1, m, n be the direction ratio of the required line. 
Since the required line is perpendicular to normal of both 
the plane, therefore / — ат = 0 and ст - n = 0 
=> [-ат + 0.n = 0 and 0.] - cm-n-7 0 
l m an 

a-0 0+1 c-0 
Hence, d.R of the required line are a, 1, c. 
Hence, options (c) and (d) are rejected. 
Now, the point (a + b, 1, c + d) satisfy the equation of 
the two given planes. 
-. Option (b) is correct. 
(b) Equation of the plane containing the line 


x-l y-2 z-3 ig 
1 2 3 


а(х-1)-5(у-2)-с(:-3)-0 ..... (1) 
where a.l + Ь.2 + с.3 = 0 
ie, атч2543с-0 ....... (ii) 
Since the plane (1) parallel to the line 

x y z 

d l 4 

al+b1l+c4=0 
ie, atb+4c=0  — ... (iii) 
From (ii) and (iii), 

8 ot 22840 
8-3 3-4 1-2 
a = 5k, b = —k, c = —k 

On putting the value of a, b and c in equation (i), 
S(x- 1)-@-2)-(z-3)=0 
=> 5х-у-2= 0 ....... (iv) 


when x = 1, y = 0 and z = 5; then 
L.H.S. of equation (iv) = 5x — y - 2 
=5x1-0-5=0 

= R.H.S. of equation (iv) 


109. 


110. 


111. 


112. 


Hence coordinates of the point (1, 0, 5) satisfy the 
equation plane represented by equations (iv), 


Therefore the plane passes through the point (1,0,5) 


(c) Given equation of lines are 
x-1 y-2 z-3 
- ...(1 
3 1 2 0) 
4 х-3 у-Ї 1-2 2 
ап 1 2 3 42) 


Any point on line (1) is Р (3A —1,X - 2, 2X +3) and on 
line (2) is Q ( u +3, 2u + 1, Зи + 2). 

On solving 3A + 1-2 n + 3andA *2-2p- 1 

we getA=1,u=1 

2. Point of intersection of two lines is R (4, 3, 5) 

So, equation of plane L to OR where О is (0, 0, 0) and 
passing through R is 

4x+3y+5z =50 


(с) 2х+у+22-8=0 ...(Plane 1) 


2х+у+22+ 3 -0 ...(Plane2) 
Distance between Plane 1 and 2 
5 
ал —21| 7 
Ү?+?+?| | 6 | 2 


(c) Equation ofa plane through the line of intersection of 
the planes 

x+2y=3,y—2z+1=0is 

(x+2y—3)+A(y—2z+1)=0 

=>х+(2+)Уу-2А@)—3 +А=0 0) 
Now, plane (i) is Lto x * 2y -3 

-. Their dot product is zero 


ie. 1-20 *2)20 > X 


Thus, required plane is 


5 23 5 
«2 2x 3-220 
E | 2), 5 07373 


y 11 
x 5z 0 
c d 2 
-э2х-ут102-11-0 


(c) LetP bethe image of O in the given plane. 


O (0, 0, 0) 


"ess ay 


115. 


113. 


114. 
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Equation of the plane, 4x - 3y -z - 13-0 

OP is normal to the plane, therefore direction ratio of OP 
are proportional to 4, — 3, 1 

Since OP passes through (0, 0, 0) and has direction ratio 
proportional to 4, —3, 1. Therefore equation of OP is 


х-0 =”—°=5—° =r (let) 


4 -3 
“x=4r,y=-3r, z=r 
Let the coordinate of P be (47, — 3r, r) 
Since Q be the mid point of OP 


Since Q lies in the given plane 
4x—3y+z+13=0 


-13 -26 
zy 9 | 26 1 
8+—+— 
2 2 
3 1 
= ee = „=.—= 
ч | 2 2) 


2 2 

a= | эрэ z) ( 22 
ШИРЕ 
ү а 4 2 


(b) Direction cosines of n are 


111 


E 


Equation of the plane, 


1 1 1 
26 М2) +0 0+5@-0=0 


=> 2(х-42)-(у41)-2(:2-1)-0 
24. —142 
242.41 


(a) Given that, equation ofa planeis 

x—2yt2z-5-0 

So, Equation of parallel plane is 

х-2у+22+4=0 

Now, it is given that distance from origin to the parallel 
planeis 1. 


=>2х+у+22 


—2xtyt2z 


d 
М? 392422 
So equation of required plane 
х-2у+22+3=0 


=1 > 4=+3 


116. 


117. 


118. 


(a) The equation of the plane containing the line 


х41 y-3 242 


isa(x-1)*b(y-3)*c(*2)-0 


-3 2 1 
where 
—3a+2b+c=0 (А) 


This passes through (0, 7, — 7) 
.a(0+1)+b(7-3)+cC7+2)=0 
—at4b-5c-0 ...(B) 
On solving equation (A) and (B) we get 
а-1,5-1,с-1 

-. Required plane is 
x+1+y-3+z+2=0 
>x+y+z=0 


(d) Given planes are 
Р:х+у- 22+7 =0 
О:х+у+22+2 =0 

and К:3х-3у-6:-11-0 
Consider Plane P and R. 
Here a,=1,5,=1,¢,=-2 
and a, = 3,b, =3,c,=—6 


ai b c ]. 


Since, = b 


c 3 

therefore P and R are parallel. 

(b) Letthe direction ratios of the common line be /, m and n. 
г. 7x1+mx04+nx0=0 > /=0 ....(1) 
21-5та+ 3n =0 = 5та-3п=0 ....(2) 
Зф+т-3Зи=0 0....(3) 

Subtracting (3) from (1), we get 

т(5а-1)-0 

Now, value ofm can not be zero because ifm = 0 then n = 0 


m-—3n 


= 1 =m=n=0 which is not possible. 


1 
Hence, 5a—1=0 > gets 
Thus, option (b) is correct. 


(c) Point Pis (2, — 1,2) 

Let this line meet at О (Л, k, w) 
Direction ratio of this line is 
(h—2,k+1,w—2) 

Since, dc, are equal & dr, are also equal, 
So, A-2=k+1+w-2 

=> k=h-3andw=h 

This line meets the plane 
2x+y+z=9 at О, 50, 
2h+k+w=9or2h+h-3+h=9 
=> 4h-3=9>h=3 

andk=0 andw=3 

Distance 


PQ- Ie 2” +(0-(-)) (3-2) 
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dius Statement-1 is correct. 
= 31 +1 +17 = 43 Statement-2 is also correct but it is not correct explanation. 
119. (d) Given equation of plane is | — л аа 

Зх+4у- 122+13 = 0 123. (а) Given that, the line иж тиг lie in the 

(1, a, 1) and (-3, 0, a) satisfy the equation of plane. 

< We have plane x+3y-az+ß =0 

3+4(a)-12+13=0and | 3(-3)-12(4)-13-0 d си ин 

4+4а=0 ний4-122-0 ie 2+3+2а+В=0 
ETT иж ý or 2а+В+5=0 (i) 
1 Also normal to plane will be perpendicular to line, 
— a--landa-4 7. 3х1-5х3+2х (-а)=0 
Since, (1, a, 1) and (- 3, 0, a) lie on the opposite sides ofthe s o 03 
220 From equation (1) then, D — 7 
plane г. a=0 
Ж (о, В) E (- 6, 7) 


120. (a) Equation of line through P(1,-5,9) and parallel to 


x i ine through (5, 1 
ilie line cy sis 124. (c) Equation of line through (5, 1, a) and 


x-l у+5 2-9 E rl s. 
po. e = (say) (3, b, 1) is эг 
О-(х-143,у--543,2-943) хэ-23)-5 
Since Q lies on plane x-y * z -5 y-(b-DX-*1 
1+А+5-А+9+А = 5 2=(1-а)\+а 
> 5-10 г. Апу point on this line is a 
О -(-9,-15,-1) 2A +5, (b— 1) А+ 1, (1- a) X a] 
PQ = (1+9)? «(15-57 (941? Given that it crosses yz plane ~. —2^+5=0 
= 4300 21045 ju 
121. (d) Let Ө be the angle between the given line and plane, 2 
then 
-13 
«(онц а-а3а)-(02,:8 
| 1х1+2х2+А х3 5-3 
sinO 5 17 
J2 422422 .V12 422432 44522 > 6-05+1=5 


| (5432)? 5 13 
=>  cos0- |l аб Nd 
146 +22) and (1 шонг 2 
2 => b=4anda=6 
5 (5+3A) 2 | | 22 
= = |l- 7 125. (©) Letthe direction cosines of line L be /, m, n. Since line 
14 14(5 4^) L lies on both planes. 


Squaring both sides, we get 7 М+3т+п=0 40) 
5 522-302-445 and /*3m*2n-0 441) 


14 14 (543. 2) on solving equation (1) and (ii), we get 


2 1 т n l m 
> Vee = = s == 
3 6-3 1-4 6-3 3 -3 3 
122. (a) A(3,1, 6; B=(1, 3,4) | "E E 
Putting coordinate of mid-point of AB = (2, 2, 5) in Now e n TER 
plane x—y+z=5 then 2-2 + 5 = 5, satisfy 3 =з 3 432 уара” 
So, mid-point of AB = (2, 2, 5) lies on the plane. e Ё+т?+п?=1 
d.r'sofAB- (2, 2,2) . 1 m n 1 
d.r's ofnormal to plane = (1, —1, 1). " 8 -3 3 427 
Direction ratio of AB and normal to the plane are 3 1 1 1 


proportional therefore, > I 


JI 13585 уз 


АВ is perpendicular to the normal of plane Line L, makes ап angle œ with +ve x-axis 


-. Ais image of B 


1 
[= созо cosa 
43 
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мю ШШЩ 


126. (d) Let (о, В, y) bethe image, then mid point of (a, В, 
y) and (-1, 3, 4) must lie on x -2y- 0 


. 0-1-28-6-0-»а-28-7 41) 


Also line joining (о, B, y) and(—1,3,4) should be paral- 131. 


lel to the normal ofthe plane x -2y =0 
+1 0-3 1-4 


1 -2 0 | 
> 0-03-10--2143,ү-4 (2) 
From (1) and (2) 
9 13 
a=—, =-=, =4 
5 P 5 1 


None ofthe option matches. 


127. (b) The given line is F = 27 -2j 43k +A(@i — j - AK) 


andthe planeis 7-(i+5j7+k)=5 
=> xt5ytz-5 


ax, + by, + cz, +d 


2 2 


Required distance = 2 
a «Бос 


2-10-3-5| 10 


41-25-1 343 


128. (а) LetO is the angle between line and plane then 


УД 
(«2j 26) (0-3 E) ол 
Лаа А 3x45*X 


4%, = 5+%, 


sin 0 = 


129. (c) The planes аге 2х+у+22-8=0 (1) 
and 4x+2y+4z+5=0 


or 20+у+22+2=0 442) 
Since, both planes are parallel 
-. Distance between (1) and (2) 

5 


—+8 
- 2 - 


V2? +1? +2? 


21 


249 


23 
2 


130. (a) Equation of planes in intercept form be асел 


а c 
gasti 

a' b' c' 
(1 r distance on plane from origin is same.) 


132. 


133. 


134. 


-1 -1 


а b? c? 2 p 2 c 2 

(b) Equation of plane through (1, 0, 0) is 
a(x-1)+by+cz=0 40) 

1118 also passes through (0, 1, 0). 
-atb-02b-a; 


acta 


cos 45° = -= 
4204? + с?) 
> 2а = 4242 +c? c7 42a. 


So d.r ofnormal area, а 4/2а i.e. 1, 1, 42: 

(a) Since the point (3, 2, 0) lies on the given line 

х-4 у-7 z-4 

1 5 4 
.. There сап be infinite many planes passing through this 
line. We observed that only option (a) is satisfied by the 
coordinates of both the points (3, 2, 0) and 
(4, 7,4) 
x—y+z= 1 isthe required plane. 


2a* = с? 


(c) Weknow that centre of sphere 
xir y! zi 2ux *2vy t 2wz t d - 0 


is (~u, —v, —w) 
Given that, x? - ?-- 2: -6x— 12y-2z4 20-0 
Centre = (3, 6, 1) 
Coordinates of one end of diameter of the sphere are (2, 3, 5). 
Let the coordinates of the other end of diameter are 


(о, В, ү) 


. at2 33, В+3 2g 7+5 _ 
2 2 2 

=> a =4, В =9and ү 7-3 

г. Coordinate of other end of diameter are (4, 9, —3) 


(b) 


1 


Centre of sphere = E ,0,- Э and radius of sphere 


TEN -f 
V4 4 2 


EBD 83 


www.jeebooks.in 


Three Dimensional Geometry M-521 


Perpendicular distance OA of centre from x + 2y—z=4 is 
given by 137. (d) 


3 

NM -f 

2 2 2 
Je ec 
-. radius of circle 0227 


АВ = VOB? -04° - (2 : 1. Centre of sphere = (-1, 1,2) 


135. (c) Plane 2ах-Зау+4а2+6=0 passes through the Radius оЁзрһеге y1+1+4+19 =5 
mid point ofthe line joining the centres of spheres Perpendicular distance from centre to the plane 
x у? 2? +6х 8у-22-13 and ос-а-| 21121347) 12, 

x? y? 22 10х+4у-22=8 Vi+4+4 3 

respectively centre of spheres are c,(— 3, 4, 1) and In right, AAOC 

с,(5,-2, 1). Mid point ofc c, is (1, 1, 1). AC? = АО?— OC? =5?- 4 =9 

Satisfying this in the equation of plane, we get > AC=3 р 
базада 138. (d) Centre of sphere be (2, 1, 3) and radius 13 
=> a=-2. We know that, 

136. (a) Given that, the equations of spheres are Shortest distance = perpendicular distance between the 
Он xl у + 2+ Tx -2y-z-13- 0 and pup “| sphere = distance of plane from centre of sphere 
S,:x cy cz 3х + 3y+4z2-8=0 

2х12-4х1-3х3-327 
We know that eqn. of intersection plane be /14459416 13 
S,-S,=0 = 10х-5у-52-5-0 —26 13-13 


=> 2х-у-2=1 


Probability 


Multiplication Theorem on 
Probability, 

Independent events, Conditional 
Probability, Baye's Theorem 


In a game two players A and B taketurns in throwing a pair 
of fair dice starting with player А and total of scores on the 
two dice, in each throw is noted. A wins the game if he 
throws a total of 6 before B throws a total of 7 and B wins 
the game if he throws a total of 7 before A throws a total of 
six. The game stops as soon as either ofthe players wins. 
The probability of 4 winning the game is : 

[Sep. 04, 2020 (ID] 


5 „ 21 
(а) з © = 

5 "ES 
© = @ 6 


A die is thrown two times and the sum of the scores 
appearing on the die is observed to be a multiple of 4. 
Then the conditional probability that the score 4 has 
appeared atleast once is : [Sep. 03, 2020 (D] 


А 
4 
1 
(NE (d) 


The probability that a randomly chosen 5-digit number is 
made from exactly two digits is : [Sep. 03, 2020 (ID] 


(a) (b) 


м | - «| - 


135 бо 
(а) тоз © тоз 
150 "E 
© 1i (@ тоз 


Box I contains 30 cards numbered 1 to 30 and Box II contains 
20 cards numbered 31 to 50. A box is selected at random 
and a card is drawn from it. The number on the card is 
found to be a non-prime number. The probability that the 
card was drawn from Box I is : [Sep. 02, 2020 (D] 
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2 8 
(a) 3 (b) 17 


4 2 
© 17 (d < 
Let ЕС denote the complement ofan event E. Let E р E; and 
Е, be any pairwise independent events with P(E,)» 0 


and P(E, ^E, ПЕ.) - 0. 
Then P(ES EC /Е,) isequalto: [Sep. 02, 2020 (ID] 


(а) P(ES)+P(E;) (5) P(ES)-P(E5) 


(c) Р(Е;) -Р(Е5) (4) P(ES)-P(E;) 
In a box, there are 20 cards, out of which 10 are labelled as 
А and the remaining 10 are labelled as B. Cards are drawn 
atrandom, one after the other and with replacement, till a 
second A-card is obtained. The probability that the second 
A-card appears before the third B-card is : 

[Jan. 9, 2020 (1)| 


9 "RS 
0) 16 © 1 
13 15 
(c) 16 (d) 16 


Let A and B be two independent events such that 


1 1 
Р(А)- 3 and P(B) = 6 Then, which ofthe following is 
TRUE? [Jan. 8, 2020 (1)| 


(a) PUIB)= = (b) P(A/B’)= i 


(c) P(A'IB')- i (d) P(A(A О В)) = - 


An unbiased coin is tossed 5 times. Suppose that a 
variable X is assigned the value k when k consecutive 
heads are obtained for k = 3, 4, 5, otherwise X takes the 
value -1. Then the expected value of X, is: 

[Jan. 7, 2020 (1)| 


3 1 1 
(a) 16 (b) 8 (с) -=> (d) - 8 
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In a workshop, there are five machines and the probability 


‚1 
of any one of them to be out of service оп a day is 4 


Ifthe probability that at most two machines will be out of 


3 
service on the same day is B k, then К is equal to: 


4 
[Jan. 7, 2020 (ID] 
и 58 
@ = © 4 
17 
ES @ 4 


For an initial screening of an admission test, a candidate 
is given fifty problems to solve. Ifthe probability that the 


4 
candidate can solve any problem is 87 then the probability 


that he is unable to solve less than two problems is : 


[April 12, 2019 (ID)] 
201/1)" » 16417 

e) sls ® 255 

ЫГ r mE 

© 55 @ >55 

Assume that each born child is equally likely to be a boy 


or a girl. If two families have two children each, then the 
conditional probability that all children are girls given that 


at least two are girls is: [April 10, 2019 (D] 
(a) А (b) E 
11 10 
1 1 
© 12 (@ 17 


Minimum number of times a fair coin must be tossed so 
that the probability of getting at least one head is more 


than 99% is: [April 10, 2019 (ID)] 
(a) 5 (b) 6 
(c) 8 (d) 7 
Four persons can hit a target correctly with probabilities 
ilr "Es tively. If all hit at the target 
g'y4 and g respectively. If all hit at the targe 
independently, then the probability that the target would 
be hit, is: [April 09, 2019 (D] 
25 "T 
@ 192 (0 32 
51 "S 
© 197 @ 3 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


Let A and B be two non-null events such that A CB. 

Then, which ofthe following statements is always correct? 
[April 08, 2019 (1)| 

(a) P(AJB) - (B) - (A) (b) Р(АВ) > P(A) 

(с) Р(АВ) < P(A) (d P(AB)-1 

The minimum number oftimes one has to toss a fair coin 

so that the probability of observing at least one head is at 


least 9096 is : [April. 08, 2019 (ID] 
(a) 5 (b) 3 
(с) 4 (d) 2 


Ina random experiment, a fair die is rolled until two fours 
are obtained in succession. The probability that the 
experiment will end in the fifth throw ofthe die is equal to : 

[Jan. 12, 2019 (1)| 


200 150 
(a) P (b) P 

225 175 
(с) P (d) E 


In a game, a man wins $ 100 ifhe gets 5 or 6 on a throw of 
a fair die and loses Ẹ 50 for getting any other number on 
the die. Ifhe decides to throw the die either till he gets a 
five or a six or to a maximum of three throws, then his 
expected gain/loss (in rupees) is: [Jan. 12, 2019 (ID] 

400 
a) —— loss 
(a) 9 

400 . 
(c) =; gain 
Two integers are selected at random from the set 
11,2, ...., 11}. Given that the sum of selected numbers is 
even, the conditional probability that both the numbers 
are even is : 


(b) 0 


400 
(d) E» loss 


[Jan. 11, 2019 (1)] 


7 1 2 3 
(а) то (b) 2 © < (d) 5 


An unbiased coin is tossed. Ifthe outcome is a head then 
a pair of unbiased dice is rolled and the sum of the numbers 
obtained on them is noted. If the toss of the coin results 
in tail then a card from a well-shuffled pack of nine cards 
numbered 1, 2, 3, ..., 9 israndomly picked and the number 
on the card is noted. The probability that the noted number 


is either 7 or 8 is: [Jan 10, 2019 (1)| 
Be di CNRC 
6 36 OD © 72 9 36 


If the probability of hitting a target by a shooter, in any 


21 - : 
shot, is 3° then the minimum number of independent shots 


at the target required by him so that the probability of 


22 : Bu 
hitting the target at least once is greater than 6’ 15: 


[Jan. 10, 2019 (ID] 
(a) 3 
(c) 5 


(b) 6 
(d) 4 


21. 


22. 


23. 


24. 


25. 


26. 
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Two cards are drawn successively with replacement from 
a well-shuffled deck of 52 cards. Let X denote the random 
variable of number of aces obtained in the two drawn 
cards. Then P(X = 1) + P(X = 2) equals: [Jan 09, 2019 D] 
(a) 49/169 (b) 52/169 


(c) 24/169 (d) 25/169 

An urn contains 5 red and 2 green balls. A ball is drawn at 
random from the urn. Ifthe drawn ball is green, then a red 
ball is added to the urn and ifthe drawn ball is red, then a 
green ball is added to the urn; the original ball is not 
returned to the urn. Now, a second ball is drawn at random 
from it. The probability that the second ball is red is: 


ап. 09, 2019 (ID] 
21 27 
© 29 9 2 
26 32 
9 49 9 49 


А bag contains 4 red and 6 black balls. A ball is drawn at 
random from the bag, its colour is observed and this ball 
along with two additional balls of the same colour are 
returned to the bag. If now a ball is drawn at random from 
the bag, then the probability that this drawn ball is red, is : 

[2018] 


1 
(a) 6); 


| мы 


3 

© () > 

Let A, B and C be three events, which are pair-wise 
independence and E denotes the complement ofan event 
Е. КР(АПВОС)=0апаР (С)> 0, then P(A © B ) |C] is 
[Online April 16, 2018] 
(à P(A)*P(B) (b) P(4)-P(B) 

(© P( 4)-P(B) (d P(A)+P(B) 

A player X has a biased coin whose probability of showing 
heads is p and a player Y has a fair coin. They start playing 
a game with their own coins and play alternately. The player 
who throws a head first is a winner. If X starts the game, 


and the probability of winning the game by both the players 
is equal, then the value of ‘p’ is[Online April 15, 2018] 


(b) 


equal to. 


(a) 


(©) (d) 


Ale шоке 
AlN Ч — 


Iftwo different numbers are taken from the set (0, 1, 2, 3, 
—— , 10), then the probability that their sum as well as 


absolute difference are both multiple of 4, is: [2017] 
7 6 

(а) == (b == 
12 14 

(c) (d) 


55 55 


27. 


28. 


29. 


30. 


31. 


Let E and F be two independent events. The probability 


1 
that both E and F happen is 12 and the probability that 


neither E nor F happens is 1 , then a value of РЕ) 15: 
2 Р(Е) 
[Online April 9, 2017] 
4 3 
а) 5 6) 5 
1 5 
(c) 3 @ 17 


Three persons P, Q and R independently try to hit a target. 


31 
Ifthe probabilities of their hitting the target are T? and 


5 
8 respectively, then the probability that the target is hit 


by P or Q but not by В is: [Online April 8, 2017] 
21 9 

(а) c ® = 
15 39 

© е (© ci 


An unbiased coin is tossed eight times. The probability of 
obtaining at least one head and at least one tail is : 


[Online April 8, 2017] 
255 127 
(а) 556 (b) 128 
63 1 
(c) = (d) 2 


Let two fair six-faced dice A and B be thrown 
simultaneously. If E, is the event that die A shows up 
four, E, is the event that die B shows up two and Е. is the 
event that the sum of numbers on both dice is odd, then 
which ofthe following statements is NOT true? [2016] 
(a) E, and E, are independent. 

(b) E}, E, and E, are independent. 

(c) E, and E, are independent. 

(d) E, and E, are independent. 


2 
If A and B are any two events such that P(A) = 5 and 


3 
ат. then the conditional probability, 


P(A | A'U B^), where A' denotes the complement of A, is 
[Online April 9, 2016] 


( #5 
@ и 


equal to: 


(а) 100 
© 95 
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32. 


33. 


34. 


35. 


36. 


37. 
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Probability ——  ——— — ——— — — — — E 


Let X be a set containing 10 elements and P(X) be its 
power set. If A and B are picked up at random from P(X), 
with replacement, then the probability that A and B have 


equal number elements, is : [Online April 10, 2015] 
lä | 206, 
(a) CS (b) 210 
10 _ 20 
(2 | d Cio 
(c) p m (d) 220 


— 1 
Let А and B be two events such that Р(лов) = ©? 


P(4nB) -1 and P(A) = n where A stands for the 


complement of the event A. Then the events A and B are 
[2014] 

(a) independent but not equally likely. 

(b) independent and equally likely. 

(c) mutually exclusive and independent. 

(d) equally likely but not independent. 

Let A and E be any two events with positive probabilities: 


Statement - 1: P(E/A) > P(A/E) P(E) 
Statement- 2: P(A/E) > P(AME) 


[Online April 19, 2014] 
(a) Both the statements are true 
(b) Both the statements are false 
(c) Statement-1 is true, Statement-2 is false 
(d) Statement-1 is false, Statement-2 is true 
A, B, C try to hit a target simultaneously but independently. 
Their respective probabilities of hitting the targets are 


315 
27278” The probability that the target is hit by A or B but 


not by Cis: [Online April 23, 2013] 
(a) 21/64 (b) 7/8 
(c) 7/32 (d) 9/64 


Given two independent events, if the probability that 


26 
exactly one of them occurs is 49 and the probability that 


15 
none of them occurs is 49’ 
probable of the two events is : 
(a) 4/7 


(c) 3/7 


then the probability of more 


[Online April 22, 2013] 
(b) 6/7 
(d) 5/7 


2 
The probability ofa man hitting a target is 5. He fires at 


the target k times (k, a given number). Then the minimum 


38. 


39. 


40. 


41. 


42. 


43. 


k, so that the probability of hitting the target at least once 


is more than = „is: [Online April 9, 2013] 
(a) 3 (b) 5 
(© 2 (d) 4 


Three numbers are chosen at random without replacement 
from {1,2,3,..8}. The probability that their minimum is 3, 


given that their maximum is 6, is : [2012] 
3 1 

(а) е 6) 5 
1 2 

(с) 1 (9) 5 


Let A, B, C, be pairwise independent events with P (C) > 0 


and P(4^ BAC) -0. Then P(4* ^ 8* (C). [201185] 


® Ha‘) +718") 
© P(4*)- P(8*) (à Р(4°)-Р(В) 


If C and D are two events such that C с D and P(D) + 0, 
then the correct statement among the following is [2011] 


(a) P(C|D)2P(C) (Ы) P(C|D)« P(C) 


(а) P(B*)-P(2) 


P(D) 
Р(С|р)----- 

(с) P(C|D) PO) 
One ticket is selected at random from 50 tickets numbered 
00,01,02,...,49. Then the probability that the sum of the 


digits on the selected ticket is 8, given that the product of 


(d) P(C|D)- F(C) 


these digits is zero, equals: [2009] 
1 5 

@ 7 (0) от 
1 1 

(c) то (d 14 


It is given that the events A and B are such that 


Р(А)- =P |B)= : and P(B| A) = 3, Then Р(В) is 
[2008] 
1 1 
(a) 6 (b) 3 
2 1 
(c) 4 (d) 5 


Two aeroplanes I and II bomb а target in succession. The 
probabilities of I and II scoring a hit correctly are 0.3 and 
0.2, respectively. The second plane will bomb only if the 
first misses the target. The probability that the target is hit 
by the second plane is [2007] 
(a) 02 

(c) 0.06 


(b) 0:7 
(d) 0.14. 


44. 


45. 


46. 


47. 
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нэ o — — WU 


Three houses are available in a locality. Three persons 
apply for the houses. Each applies for one house without 
consulting others. The probability that all the three apply 


for the same house is [2005] 
2 5 
@ 5 0, 
7 
c) — d) — 
(c) (d) 9 


Let A and B be two events such that P(AU В) = А : 


1 2 2 
шилэн and Bee where 4 stands for 


4 
complement of event A. Then events A and B are [2005] 


(a) equally likely and mutually exclusive 
(b) equally likely but not independent 
(c) independent but not equally likely 
(d) mutually exclusive and independent 


4 
The probability that 4 speaks truth is 3° while the 


3 
probability for B is а The probability that they contradict 


each other when asked to speak on a fact is [2004] 
4 1 

(а) 2 b) z 
7 3 

(c) 50 (d 50 


A problem in mathematics is given to three students A, B, 
C and their respective probability of solving the problem 


1 
18 "E р and 5 . Probability that the problem is solved is 
[2002] 
@ 2 Ы 5 
ay 21 
4 2 
2 4 1 
ES @ 5 
(C00 B Random Variables, Probability | 
| TOPIC Distribution, Bernoulli Trails, 


48. 


Binomial Distribution, Poisson 
Distribution 


Four fair dice are thrown independently 27 times. Then the 
expected number of times, at least two dice show up a 


three or a five, is [NA Sep. 05, 2020 Œ] 


49. 


50. 


51. 


52. 


53. 


54. 


Ina bombing attack, there is 5096 chance that a bomb will 
hit the target. At least two independent hits are required to 
destroy the target completely. Then the minimum number 
of bombs, that must be dropped to ensure that there is at 
least 9996 chance of completely destroying the target, is 

[NA Sep. 05, 2020 (ID] 


The probability of a man hitting a target is = The least 
number of shots required, so that the probability of his 
hitting the target at least once is greater than 1, 
18 | [NA Sep. 04, 2020 (D] 
A random variable X has the following probability 
distribution: 


X : 1 2 3 4 5 

P(X) : K X K Ж 5K? 

Then, P(X > 2) is equal to: [Jan. 9, 2020 (ID)] 
ыг 

(a) 12 (0) 56 
1 wa 

(© е (d 


Letarandom variable X have a binomial distribution with 


k 
mean 8 and variance 4. If P(X d" 2)= PIE then К 18 equal 


to: 

[April 12, 2019 (D] 
(a) 17 (b) 121 
(c) 1 (d) 137 


A person throws two fair dice. He wins Rs. 15 for throwing 
a doublet (same numbers on the two dice), wins Rs. 12 
when the throw results in the sum of9, and loses Rs. 6 for 
any other outcome on the throw. Then the expected gain/ 


loss (in Rs.) ofthe person is : [April 12, 2019 (II)] 
] 1 

(a) 7 gain (b) n loss 
1 

(c) 2 loss (d) 2 gain 


A bag contains 30 white balls and 10 red balls. 16 balls are 
drawn one by one randomly from the bag with replacement. 
If X be the number of white balls drawn, then 


| mean of X 


standard deviation of x) is equal to:[Jan. 11, 2019 (ID] 


445 


(Q4 O45 (sz @ > 
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56. 


57. 


S8. 


59. 


60. 


61. 
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A box contains 15 green and 10 yellow balls. If 10 balls 

are randomly drawn, one-by-one, with replacement, then 

the variance of thenumber of green balls drawn is: [2017] 
6 12 

Q3 OT ©6 @4 

An experiment succeeds twice as often as it fails. The 

probability of at least 5 successes in the six trials of this 


experiment is : [Online April 10, 2016] 
496 192 

(а) 720 (0) 759 
240 256 

( 729 (9) 720 


If the mean and the variance of a binomial variate X are 
2 and 1 respectively, then the probability that X takes a 
value greater than or equal to one is : 

[Online April 11, 2015] 

I L a 

Оле: Of Фе Фе 
IfX has a binomial distribution, B(n, p) with parameters n 
and p such that P(X =2) =P (X =3), then E(X), the mean of 
variable X, is [Online April 11, 2014] 


@ 2-р 093» ob wt 


A multiple choice examination has 5 questions. Each 
question has three alternative answers of which exactly 
one is correct. The probability that a student will get 4 or 


more correct answers just by guessing is: [2013] 
17 13 11 10 
OF OF OF OF 


Consider 5 independent Bernoulli’s trials each with 
probability of success p. If the probability of at least one 


31 
failure is greater than or equal to 32 then p lies in the 


[2011] 
311 1 
e (0) o [ez] 
11 13 
©) ta @ Gal 
1 


In a binomial distribution B б р= 1) , if the probability 


interval 


9 
of at least one success is greater than or equal to 10” then 


n is greater than: [2009] 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


(a) 10810 4+logjo 3 (b) 10210 4— 10810 3 


1 

(d) 10810 4— 10810 3 

A pair of fair dice is thrown independently three times. The 
probability of getting a score of exactly 9 twice is [2007] 
(a) 8/729 (b) 8/243 (c) 1/729 (d) 8/9. 

At a telephone enquiry system the number of phone calls 
regarding relevant enquiry follow Poisson distribution with 
an average of 5 phone calls during 10 minute time intervals. 
The probability that there is at the most one phone call 
during a 10-minute time period is [2006] 
o £ 

e 


A random variable X has Poisson distribution with mean 2. 
Then Р(Х» 1.5) equals [2005] 


(c) Тору) 4 —1og193 


6 5 6 
(a) F3 (b) Е (c) 55 


2 3 3 
@ > wo ог OF 
e e e 
The mean and the variance of a binomial distribution are 4 


and 2 respectively. Then the probability of 2 successes is 


[2004] 
B 2201 „л „ат 
@ 256 © 2565 © 256 © 256 
A random variable X has the probability distribution: 


|Х|11213|4|5 6178. 


For the events E — (X is a prime number | and 


F={X <4}, the P(E UF) is [2004] 
(a) 0.50 (b) 0.77 (c) 0.35 (d) 0.87 

The mean and variance of a random variable X having 
binomial distribution are 4 and 2 respectively, then P 


(X= 1)is [2003] 
| i 

(a) 7 (b) 35 
1 1 

(c) 16 (d) 8 


A dice is tossed 5 times. Getting an odd number is 
considered a success. Then the variance of distribution of 
success is [2002] 
(a) 83 (d) 5/4 


(b) 3/8 (c) 4/5 
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5 
(d) Probability ofsum getting 6, P(A) = = 


1 
Probability ofsum getting 7, P(B) = 2 = 
Р(А wins)= P(A) + P(A)P(B)P(A) 


+P(A)-P(B)P(A)P(B)P(A) +..... 


53568) с 


sí 155 e 
1+ 


36( 216 \216 

2 

36 30 | 2 
>= WE = 

123 61 к= 

216 


(d) Е, [the event for getting score a multiple of 4] 

= (1,3), (3,1), (2, 2), (2, 6), (6, 2), (3, 5), (5,3), (4, 4) & (6, 6) 
E, [4 has appeared atleast once] 

=(1, 4), 2, 4), (3, 4), (4, 4), (5, 4), (6, 4), (4, 1), (4, 2), (4,3), 
(4, 5) & (4,6) 


E, OE, = (4, 4) 


(a) Total outcomes = 9(10*) 
Favourable outcomes 


=°C, (2° - 2) + ?С(2* -1) = 36(30) - 9(15) 


" 36х30+9х15 4х30+15 135 
Probability = 9x10 = io “108 


(b) Let B, and B, be the boxes and N be the number of 
non-prime number. 


+ PUB) = РВ) == 

and P (non-prime number) 

= Р(В,) хр! М + P(B») VEA 
c шу 


1 20 1 15 
= — х0 
2 30 2 20 


7. 


в о — NIE 


_ Hints & Solutions — 


So, 


( N) 
А PG PLS | 


P 
| Pap) rx P 


1 20 1 


LM Ї 
___2 € __ 3 _8 
1 20 1 15 1 15 17 
2/30 2 20 3 40 


(ЕС ЕС) Р (ЕС os) 
Ө FLUR) PE 


_ (E) - HE, (E, О Е,)] 
РЕ!) 


[> P(AM B®) = P(4)- P(An В)] 
" P(Ej) -P(E Е) UE, 0 E3)] 


P(E) 
P(E) -[Р(Е СЕ) + PE ^ E) - Р(Е СЕ nE )] 
Р(Е) 
P(Ej) -Р(Е Е) -Р(Е СЕ.) +0 
р Р(Е) 


=1—P(E,) - PEs) Г: РСА B) = Р(А)-Р(В)] 


= PET) - PES) ог P(ET) - P(E;) 
(b) P(second A — card appears before the third В- card) 
P(AA) + P(ABA)* P (BAA) + P(ABBA)+P(BBAA) 
+ P(BABA) 


1 1 1 1 1 1 H 
488 16 16 16 16 
(b Aand B are independent events. 


111 
So, p(4) P4058) 3 36 1 
В P(B’) 1 3 
6 


(b) k 01112131415 
1112111|51211 
32 | 32 | 32 | 32 | 32 (32 


P(k) 


К = No. of times head occur consecutively 
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Probability M-529 
Now expectation 14. b) г Ac В; ѕ04 8-4 
11 A) P(AnB) 
=) xP(k) =( Dx + ( Dx + 1)x Pl =a еу 
MY А) P(A) 
32 32 ` 32 8 > Piz) PB) 
9. (а) Required probability = when no machine has fault + 
when only one machine has fault + when only two Р(В) 1 
machines have fault. A 
5 4 траха =P (4) 2 P(A) 
25e [3 „5c [13 5c, [1 3 
а аа А 15. (c) Let, pis probability for getting head and is probability 
243 405 270 918 459 27x17 for getting tail. 
1024 1024 1024 1024 512 64х8 1. 1 
3 3 p=P(A) 2 d p 2 
3 3 17 
g bu n 9 9 
P(xz1)2— 1— P(x20)2— 
17 шан ханыг 
k=— 
е " 1 1 1 
10. (c) Let p is the probability that candidate can solve a 1-7 28 » 9 «1 9 « 
n n 
problem and q is the probability that candidate can not 2 10 2 10 2” 10 
not solve a problem. 2" >10 >n24 2n,-4 
ао и: 16. (d) Since, the experiment will end in the fifth throw. 
5 5 Hence, the possibilities are 4 * *44,*4*44,***44 
Probability of solving either 50 or 49 problem by the (where * is any number except 4) 
candidate 1\(5\(5\ 1\1 
= SC pp. go + sc . p” - q! 7 p? [p 504] Required Probability — BBA 3| 3 
&) (5-5) IO GGG GEGlGl 
5) \5 5 5\5 6\6/\6/\6/\6/ 16/06 
11. (а) Let, A=At least two girls _ 254254125 175 
B=All girls 6^ 6? 
2 1 
»(4)-7808 _ PB) 17. (b) Probability of getting 5 or6-IE)-c-3 
А P(A) P(A) 
1 2 
1Y Probability of not getting 5 or 6 = P(E) -1— 3 - 3 
B E will consider as success. 
= 4 "PEE и 
1 taf) «| 16-1-4 11 
2 2 
12. (d) According to the question, 
n n 
1 1 > 99 — 1 « 1 n27 Probability 
2 100 2 100 
Hence, minimum value is 7. 
13. (d) Р (at least one hits the target) 


= 1 - P (none of them hits the target) 


“40-33 ые 


1,2,3:7 47.25 
2348 2 32 


His expected gain/loss 


: х100+2х50+ 8 
3 9 27 


х(-150) 


. 900-300-1200 _ 
27 


18. 


19. 


20. 


21. 


22. 
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(c) Probability of getting sum of selected two numbers 
is even 


5p |5 
СРС 
= Р (Е!) = 2 1 2 
С, 
Probability of getting sum is even and selected numbers 
5c, 
are also even P(E,) = тг, 
C 
E, цэ? 10 2 
Hence, P| — | = = ==. 
цаг E | "ac 184105 


1 
(c) P(Outcome is head) = 2 


1 
P(Outcome is tail) = 2 


6 5 Il 
Р(7 or 8 is the sum of two dice) тат 


1 1 2 
P(7 or 8 is the number of card) = 9 ын 9 - 9 


1 1 
Required probability = 2 NI 


128) 
2\36] 72 


(c) Let the number ofindependent shots required to hit 


the target at least once be и, then 


BEIDE. 
1 » « 
3 6 43 6 


Hence, the above inequality holds when least value of 


nis 5. 
4) X=number ofaces drawn 
Р(Х= 1) +Р(Х= 2) 


4 48 48 4 4 4 

= х T х + x 
52°52 52 53] |52 52 
24 1 25 


=— + — =— 
169 169 169 
(d) Let G represents drawing a green ball and R represents 


drawing a red ball 
So, the probability that second drawn ball is red 


R R 
-ror (4 вау) 


23. 


24. 


25. 


26. 


(a) Let R,be the even of drawing red ball in f^ draw and 
B, be the event of drawing black ball in ИВ draw. 
Now, in the given bag there are 4 red and 6 black balls. 


4 6 
P(R\)= то and P(Bi) = m 


Now, required probability 


= хр| R2 хр| Ё2 
P(R;) |ы тв) ЕЗ 


E 3 E 2) 2 
- х - х 5 
10 12 10 12/ 5 


P(ANBOC) 
P(C) 


(с) Here, P(A MB |C)= 


_ P(C)-P(ANC-P(BOC)+P(ANBAC)) 
Р(С) 


P(AnBnC) 


P(4).P (C)+ P (B).P (C) 


x Р(С) 


-] -P(A)-P (B)- P( 4)- P(B(-- РАПВПС)=0) 

(a) Ifthe outcome is one ofthe following: 

Н, ТТН, TTTTH, ..., then X wins. 

As subsequent tosses are independent, so the 

probability that X wins is 

Pee ый... ар. 
4 16 3 

Similarly Y wins ifthe outcome is one ofthe following: TH, 

TTTH, TTTTTH, ... 

Therefore, the probability that Y wins is 


1-р 1-р (1-р 20-0) 
2 8 32 3 
Since, the probability of winning the game by both the 
players is equal then, we have 
4p 21- 1 
p 20-р), s 


3 3 3 


b) LetA= {0, 1,2,3,4, ......., 10} 

n (S) = ИС, = 55 where 'S' denotes sample space 
Let E be the given event 

^. E= {(0,4), (0, 8), 2, б), (2, 10), (4, 8), (6, 10)} 
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Probability M-531 
=n (E)=6 АпаР(Е, © E^ E,)=0 # P(Ej). PE). P(E) 
n(E) 6 > E, E, E, are not independent. 
2 P(E) 4 ^ zz 
(E)- NS) = 55 2 8 3 
31. © P(A)= == >= :P(ANB)= = 
27. (a) P(EnF)- P(E).P(F)-— ii. 20 
P(EnF)- P(E).r(F)- 2 Р(Ас\В) 1-5 
2 А В 
1 — түү 17 
= (-NB)ü-RE)- 5 = P(4oB)-x 
Let P(E)=x AQ(A'UB) 
P(F)=y =A-(ANB) 
1 3 
> 1-х-у+ху= 5 P(A-(40B)- 55 
1 1 5$ P(4-(AnB) _ 5 
Е xi lim P(A/(A'OB'))= == = 
2 12 12 (4/( » ШЕ) 17 
T 
> шаг аг! 32. (d) Required probability is 
ils а үш. ү о ү 
1 Wi 1 ( C ) +( a) Ч c2) ИК 4! Cio] 
ES xt — = и х.у=— 
12х 12 12 210 
= 12x2 7x 1-0 Ac 
=> 12x*-4x-3x+1=0 -— 
=> (4x-1)(x-1)=0 2 
11 33. @ Given, P403) - > P(4U B) 21-123. 
> 4 ? d 6 6 6 
— 1 1 3 
== Р(А) = = = Р(А)-1 
апау 4773 (4) 4 (4) 4 
x 1/3 4 l4 3 We know, 
—=—=— or = = 
ТЕА Е па. PORTUS P(An В) 
28. (a) Required probability — > 6-4 + P(B) 1 
1 
51519158) МДЕ pu 
4/2/48) 42/8) (4102/8 1 
Р(В)-- 
1249 21 3 
^ ^6 64 ч P(A) = P(B) sothey are not equally likely. 
29. (b) Required probability = 1 — (P (All Head) + P (All Tail)} Also P(Ay P(B) => === = Р(Ас\В) 
-1- xx So A & B are independent. 
2 2 34. (a) Let A and E be any two events with positive 
1 probabilities. 
-1- +} Consider statement-1 : 
2 P(E/A)  P(A/ E)P(E) 
Е 1| 127 P(EnA 
=1- a} E LHS : P(E/A)- «n (1) 
1 1 1 | _ PENA) 
30. ® P(E)-c: Р(Ез)= <=; Р(Ез) = 5 RHS : P(A/E). P(E) = P(E) P(E) 
= Р(АПЕ) 40) 


1 1 1 
P(E,^ E53) = —, P(E,n E4) = —, P(E;n E4)  — 
(En Ep) 27: (E50 E3) ДЕ (Е о E) TS 


Clearly, from (1) and (2), we have 


35. 


36. 
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а Е 


Р(Е/А) 2 P(A QE) 
Thus, statement-1 is true. 
Similarly, statement-2 is also true. 


(а) P(Aor B but not by C) = Р((А UB) AC) 
=P(A UB) x P(C) 
=[P(A)+P(B)- P(A ^ B)] x PC) 


Е 1 3 1 3 es 3. 21 

= + x x = x = 

4 2 4 2] 8 8 8 64 

(a) Let the probability of occurrence of first event A, be 
“0 

i.e., P(A)=a 

-. P(not А) =1-а 

And also suppose that probability of occurrence of second 
event B, P(B) = b, 

-. P(notB)- 1-2 


26 
Now, P(A and not B) + P(not A and B) = 29 


=> Р(А) х P(not B) + P(not A) x P(B) = = 


е 
=> ах(1-Ь)+(1-а)Ь= 49 


+ b —2ab = 
> a+b-2ab= 79 


15 
And P(not A and not В) = 49 


15 
=  P(notA)xP(notB)- 49 
15 
> (1-а)х(1-5)- 49 
15 
=> 1-b-atab= 49 
34 2 
=> atb-ab- 49 41) 
From (i) and (ii), 
42 " 
atb- 49 (Ш) 
8 
and ab = 49 
42 42 4x8 196 
(a- BY = (a + b -4ab- 49*49 до = 2401 
14 . 
a-b- 49 (iv) 
From (iii) and (iv), 
4 2 
a= T b= 7 
Hence probability of more probable of the two events = E 


37. 


38. 


39. 


40. 


41. 


5 3 9 8l 2 а 5.9 
Ї х Ї х season + = > 
5 5 5 (5/ 5 5) '5' 10 


Hence minimum value of k=3 
(b) Given three numbers are chosen without replacement 
from- {1,2,3,.....,8} 
Let Event 
Е: Maximum of three numbers 15 6. 
E: Minimum ofthree numbers is 3. 
This is the case of conditional probability 
We have to find P (minimum) is 3 when it is given that P 
(maximum) is 6. 
| 18 P(EnPF) 200 2 1 
р СВ) Эс, 10 5 
(d Р(4©с\В“°/С)у= 
Р((4ссв ос) P((4va) сс) 
P(C) ^. PC) 
P((S-AUB)OC) 
Р(С) 
Р((5-А-В+АПВ)ОС) 
P(C) 
_ P(C)—P(AAC)—-P(BAC)+P(ANBAC) 
P(C) 
P(C) - P(A).P(C) — P(B)P(C) +0 
P(C) 
-1-Р(4)-Р(8) 
= P(4*)- P(B) 
(a) We know, 
p с Р(Сс\р) P(C) 
D) РО)  P(D) 
Where, 0 < P(D) x 1, hence 


C 
(Sane) 
(d) Given that 


ГУ P(A) = 1-P(4)] 


[CCD] 


1 3 
4 4 
and P(x 2 1) > ыг 

10 
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Probability M- 533 
9 1 1 1 
=> I-P(-0)2 15 47. (а) Given that P(4)=> ,P(B)- 4 and 
1Y (3Y . 9 1 с 
> 1-"С, > Р(С)- =; P(AUBUC) =1- P (4)P(B)P(C) 
4) 44) 10 4 
=> кә | 1 \ at ;J( jc 
10 14 2 3 4 23 4 4 
й 48. (11) 
T" ( 3| < (+) Probability of getting at least two 3's or 5's in one trial 
Taking log at the base 3/4, on both sides, we get 4 21а 4 a (4 4 27 
= С, + “C3 + “C4 
иав BI 15) 6/ \6 6/ «6 6 
3/4 | g ^ 0834 | 10 Эр" 
— 1091010 - шаг 
z И 2 —log3/4 10= 280 mco ced ИИ 34 27 
lozio( >) 10810 3--108:04 
4 11 
Е (x)=np -x(1 =11. 
1 27 
> NÈ ————————— 
10810 4-log103 49. (11.00) 
1 Let 'и' bombs are required, then 
42. (b) Given that P(4) = 1/4, P(A/B) =~, P(B/A) = 2/3 
2 АИ тит)” 99 
By conditional probability, 1-"C, (3) B 206 B 2 100 
P(A с\В)= P(A) Р(В/А) = Р(В)Р(А/В) 
1 2 1 1 1 n+l 
=P(B => Р(В)= = —> 2" > 100 1 211 
= 4х3 к (В) 3 ию т (п+1)= п 
43. (d) Given that P(I) 0.3 and P(II) - 0.2 50. (3.00) 
- P(T )=1-0.3=0.7 1 9 
-. The required probability p- 10” q= 10 
-P(I AID) = P(1).PUD =07х02=0.14 
1 P (not hitting target in n trial (3 
44. (b) Probability of particular house being selected = 5 (not hitting target in л trials) = 10 
P (all the persons apply for the same house) 
1 11), 1 | 
(Pip. P (at least one hit) -1-(2| 
45. (0) PUE Si PUE -1 and P=} 9 | 
` ( 26 ( a 4 (2) >л 20.9)" <0.75 
=> P(AVB) Lo P(A) 2 
6 4 “Ти = 3. 
Also = P(AU B) = P(4)4 P(B) - P(An B) 
51. @ > P(K)=1 6K2+5K=1 
Ее 
6443 6К2-5К-1-0 
> P(A) PB) - 3-1 == pan p) dii S M 
43 4 => (6K-1)(K+1)=0 


46. 


Hence A and B are independent but not equally likely. 
(c) A and В will contradict each other if one speaks truth 
and other false . So , the required probability 


a 4( 3 4) 3 
P(ANB)+P(ANB) = 5A 74) * 1173/3 
4 1 1-3 7 
- х + х = 
5454 20 


1 
> K- 6 (К =— 1 rejected) 


P(X>2)=K+2K+5K° 
1.2. 3 841945. 23 


de 
6 6 36 36 36 
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"53 ЖОШО 


52. (d) Given mean и = 8 and variance о? =4 56. (d Letp(F)=p >p(S)=2p 
=> р=пр= 8 апас? = пра=4. 1 
i i р+2р=15р= = 

pt+q=l>q= 5,р= 5 and n= 16 р(х> 5)=р(х= 5) +р(х= 6) 


k pe E dz 
vP(Xs2)- 56 CTS СИЕ 
5 
16 16 16 2 1 2 256 
LY aec (1Y* вс (15 _ - (2) (вен) 
“af ) "ва | "o | = Te 3 3 3/ 729 


2 2 2 289 
57. (d) Letmean-np-2 41) 
=> k=(1+16+120)= 137 and variance = пра = 1 402) 
53. (c) Let X be the random variable which denotes the Rs On solving eqn (1) and (2), we get 
gained by the person. 1 1 
Total cases = 6 x 6 = 36. а=уапйр= > 
Favorable cases for the person on winning € 15 аге From eqn (1), we have 
(1, 1), (2,2), (3, 3), (4, 4), (5, 5), (6, 6) i.e., 6 cases. n-4 
6 P (x » 1) = 4C pla ge ^C pq? È 4Сур3а ge aun" 
Р(Х=15)= —-— 
36 6 ое 28 
Favorable cases for the person on winning $ 12 are (6, 3), =1-*Cp q" = 2/ 16 16 
5,4), (4, 5), (3, 6) i.e., 4. : : ЭЭР 
034) 0553) 0,6)18 58. (b) Since X has a binomial distribution, B (n, p) 
4 1 = 
Ро х Р(Х=2у="С, (p? (l -p 


and P (X= 3) = "C, (р)? (1— py? 
Given P (X= 2) =P (X= 3) 
=> "C, р? (1- py*? = "C, (p (1 — py? 


Remaining cases = 36—6—4- 26 


от pü-p" (n plp" 
21(n-2)! (1-р)? 3(n-3)! (- py 
1 | p 

== = Зэр > 3(1-р)эр(и-2) 

=> 3-3p-np-2p 

— np-3-p 

=> Е(Х = mean =3-p 


( mean of B (и, p) = np) 


30 3 10 1 
54. (b) P(white ball) = 40 4 , O(red ball) = 40 4 ,n-16 59. (c) p=p (correct answer), q = p (wrong answer) 
1 2 
Mean of X пР 4nP => P=-,q=7.n=5 
— - ПРО = 3 3 
шашнаа пРО Jo By using Binomial distribution 
16x 2 Required probability 
4 = [48-445 Ni 2 jy 
Ён мат 4860) 
4 3 3 3 
. . тээг 21-11 
55. (b) Wecanapply binomial probability distribution =)" 2 35 = 35 
We haven = 10 - 
15 3 | : 
р = Probability of drawing a green ball = 85 60. (b) Given that p (at least one failure) 2 32 
Al - je ый 1 fail 2 = 
soq=l-753 —1-p(no ailure) 2 = 
| з 2_12 5. 31 
Variance = пра 10x ox 5 —1l-p >= 
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Probability M- 535 
5.1 1 Given mean (m) = 5 
Ам 32 > PS 2 P (at most 1 phone call) 
Вир > 0 


61. 


62. 


63. 


Hence p lies in the interval С J : 


(d) Given that 


1 1 3 
P Es 
4 4 4 4 


9 
2])2 — 
and P (x 1) 2-1 


8) «(0 
> (W р 
Taking log at the base 3/4, on both sides, we get 


3 1 
п 10834 | 4 |> 10834 (те 


-1 10 = 
> n > —log3/4 10= 9810 1 


юв (| 109103 – 108104 


nz l 
10810 4 -10810 3 


(b) Thesample space of pair of fair dice is thrown, 
5= (1, 1), (1,2) (1,3) ....— 36 
Sum 9 are (5, 4), (4, 5), (6, 3), (3, 6) 
4 I1 
P(score9) = 36 9 
Number of trial = 3 


г, Probability of getting score 9 exactly twice 


2 
ox (1 (i 3 9b p 3 в 
ио 9/ 2319 9 9 


3.2! 1 1 8 8 
= x x x = 
21 9 9 9 243 
(d) From poission distribution 


Р 
е т 


Р(Х =r)= E 


64. 


65. 


66. 


67. 


68. 


=P(X <1)= P(X =0)+P(X =1) 
= z 6 
=p" 45xe°s 5 
e 
(c) From poission distribution, probability of getting k 
successes is 


k 
peA 
P(x=k)=e Л 
Given mean (A)= 2 
Р(х22)-1-Р(х-0)-Р(х-1) 
-1-e^ em =] 3 
1! e 
(a) Given that mean = np = 4 and variance = npq- 2 
1 
-q--—andn-8 
р=4 2 n 
6 2 
8 1 1 
P(2 success) = C B B 
( ) 2\5) G 
228225 
28 256 


(b P(E)-P(20r3or50r7) 
= 0.23 0.12 0.20 +0.07 = 0.62 


P(F)- P(lor 2 or 3) 20.150.234 0.12 = 0.50 
P(EQF)= Р(2 or 3) 20.220.122 0.35 
We know that 
Р(ЕОЕ) = Р(Е) + Р(Е)-Р(Е СЕ) 
=0.62 +0.50-—0.35 = 0.77 
(b) Given that np = 4 and 
1 1 


пра =2=4 "igi 


, 
Di 1 1.1 

Par -»-*a[ X =8.—=—= 
2/42 28 25 32 


(d) Theexperiment follows binomial distribution with 
п=5,р=3/6 = 1/2. 
4-1-р-1/2, 

Variance npq = 5/4. 


‚п=8 
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Properties of 


Triangles 


b+c _ ста _ а+Ъ 


ЕВО_ 83 


4 Properties of Triangle, Solutions of 5. Given 3 for a AABC with usual 

; TOPIC Triangles, Inscribed & Enscribed П 12 1 

` Circles, Regular Polygons cosA cosB cosC 
АГУУ ne notation. If Е = р = , then the ordered triad 


Let A(3, 0, —1), В(2, 10, 6) and С (1, 2, 1) be the vertices of 
a triangle and M be the midpoint of AC. ЇГС divides BM in 
the ratio, 2 : 1, then cos (ZGOA) (O being the origin) is 


(о, В, y) has a value : 
(a) (7,19,25) 
(c) (5,12,13) 


[Jan. 11, 2019 (ID] 
(b) (3,4,5) 
(d) (19,7,25) 


| ТОРА 6. With the usual notation, in AABC, if ZA + ZB = 120°, 
to: April 10, : : 
m [Apri ал a= 43 -] andb= 43 1, then theratio ZA : ZB, is: 

21 “ЖЭ [Jan. 10, 2019 (ID] 
(а) 2.15 (0) 5 (а) 7:1 (b) 5:3 

(c) 9:7 (d) 3:1 
1 1 
(c) «ЛО (9) 130 7. _шалЛАВС, Ч = 24 43 and ZC=60°. Then the ordered 
The angles A, B and C ofa triangle ABC are in A.P. and pair (ZA, ZB)is equal to: [Online April 10, 2015] 
: : PSP 105°, 15° 

a:b-1:43.Ifc-4cm, then the area (in sq.cm) of this m nee ee ү = us 
triangle is : [April 10,2019 (I)] 8. ABCD is a trapezium such that AB and CD are 

2 b parallel and BC L CD. If ZADB = 0, BC =p and CD = q, 
(a) Л (b) 443 then AB is equal to : [2013] 

4 "MENS 2:572 
© 243 @ л бу Ж ЕСЕ 
рсозӨ  qsinO рсоѕӨ + 4ѕіп Ө 
Ifthe lengths ome sides of a triangle are in AE and the р? NH д? (p? Р g jsinó 
greatest angle is double the smallest, then a ratio oflengths (c) 5 2. ( 5 
: nee . р cos0 4 q^sinO (рсоѕ0 + 451п Ө) 
of the sides ofthis triangle is : [April 08, 2019 (ID)] " : 
(a) 5:9:13 (b) 4:5:6 9. Ifin a triangle ABC, 226-62 4+2 then cosA is 
DE NM" 11 12 13 

In a triangle, the sum of lengths of two sides is x and the (a) 5/7 (b) 1/5 
product of the lengths of the same two sides is y. if (c) 35/19 (d) 1935 
re = y, Where с isthe length of the third sideofthe 10. Ina APQR, If3 sin Р+4 cos О = 6 and 4 sin О 3 cos 


triangle, then the circumradius of the triangle is : 


P=1, then the angle R is equal to: [2012] 


[Jan. 11, 2019 Œ] " = i5 п 

3 © 

(а) 5y (b) — 
2 9 от o = 

c y 

© 5 (d) B 


п. 


12. 


13. 


14. 


15. 


16. 
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Properties of Triangles M-537 


For a regular polygon, let r and В be the radii of the inscribed 
and the circumscribed circles. A false statement among 
the following is [2010] 


r 
(a) There is aregular polygon with R 


(b) There is a regular polygon with = = 


(c) There is a regular polygon with 5 = 


|= эм» 
> 5 у 7 


(d) There is a regular polygon with - - 


ы 


Ifina AABC , the altitudes from the vertices А, B, C on 

opposite sides are in H.P, then sin A, sin B, sin C are in 
[2005] 

(a) GP. 

(c) A.P-G.P. 


(b) A.P. 
(d) H.P 


In a triangle ABC, let ZC = 5 . Ifris theinradius and R is 


the circumradius of the triangle ABC, then 2 (r + R) equals 


[2005] 
(a) b+c (b) a+b 
(c) а+Ь+с (d) c+a 
The sides of a triangle are sina, cosa and 
Jl+sina cosa for some 0 «0. < z Then the greatest 
angle ofthe triangle is [2004] 
(a) 150° (b) 90° 
(c) 120° (d) 60° 


A 3 
If in a AABC acos? 5, +c “(5) - 2 , then the sides 


a,bandc [2003] 
(a) satisfy a+b =c (b) arein A.P 
(c) areinG.P (d) are in H.P 
Inatriangle ABC, medians AD and BE are drawn. IfAD —4, 


ZDAB - € and ZABE = 3 ,then thearea ofthe A ABC 


18 [2003] 
64 8 

(a) z (b) 3 
16 32 

© > (d) зз 


17. 


18. 


19. 


20. 


21. 


22. 


The sum of the radii of inscribed and circumscribed circles 


for an n sided regular polygon of side a , is [2003] 


(a) “co =| (b) иво Z] 


(с) со (д) aof Z), 


Ina triangle with sides a, b, c, r, > r,»r 


(which are the ex-radii) then ни 
(b a«b«c 
(d)a<bandb>c 
The sides ofa triangle are 3x+4y, 4x+3y and 5x+5y wherex, 
[2002] 


[2002] 
(a) a>b>c 


(с) a>bandb<c 


у> 0 then the triangle is 


(a) right angled (b) obtuse angled 


(c) equilateral (d) none of these 


A ray of light coming from the point (2, 243 ) is incident at 
an angle 30° on the line x = 1 at the point A. The ray gets 
reflected on the line x = 1 and meets x-axis at the point B. 
Then, the line AB passes through the point: 

[Sep. 06, 2020 (1)| 
( 

а) 
2) 


@) 8-3) 9 | 


© 3—2) (d) (4,-/3) 

The angle of elevation ofthe top of a hill from a point on 
the horizontal plane passing through the foot of the hill is 
found to be 45°. After walking a distance of 80 meters 
towards the top, up a slope inclined at an angle of 30° to 
the horizontal plane, the angle of elevation of the top of 
the hill becomes 75°. Then the height of the hill (in meters) 
is : [Sep. 06, 2020 (1)| 


Theangle ofelevation ofthe summit ofa mountain from a 
point on the ground is 45°. After climbing up on km to- 
wards the summit at an inclination of 30? from the ground, 
the angle of elevation of the summit is found to be 60°. 
Then the height (in km) of the summit from the ground is: 


[Sep. 06, 2020 (ID)] 


43-1 48341 

(a) \З +1 (b) 48-1 
1 1 

(c) Ba (d) Bu 


23. 


24. 


25. 


26. 


27. 


28. 


29. 
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Two vertical poles АВ = 15 тапа СР = 10 mare standing 
apart on a horizontal ground with points А and С on the 
ground. If P is the point of intersection of BC and AD, 
then the height of P (in m) above the line AC is : 

[Sep. 04, 2020 (1)| 
(a) 20/3 (b) 5 
(c) 10/3 (d) 6 
The angle of elevation ofa cloud C from a point P, 200 т 
above a still lake is 30°. If the angle of depression of the 
image of C in the lake from the point P is 60°, then PC 


(in m) is equal to: [Sep. 04, 2020 ID] 
(a) 100 (b) 200/3 
(c) 400 (d) 40043 


ABC is a triangular park with AB = AC = 100 metres. А 
vertical tower is situated at the mid-point of BC. If the 
angles of elevation of the top of the tower at A and B are 


cot ~ (34/2 ) and созес" (24/2 ) respectively, then the 


height of the tower (in metres) is: [April 10, 2019 (D] 
100 

(а) 45 (b) 10,5 

(c) 20 (d) 25 


Iftheangle of elevation ofa cloud from a point P which is 
25 m above a lake be 30? and the angle of depression of 
reflection of the cloud in the lake from P be 60°, then the 
height ofthe cloud (in meters) from the surface ofthe lake 


15: [Jan. 12, 2019 (ID)] 
(a) 60 (b) 50 
(c) 45 (d) 42 


Consider a triangular plot ABC with sides AB = 7 m, 
ВС = 5 mand СА = 6 m. A vertical lamp-post at the mid 
point D of AC subtends an angle 30? at B. The height (in 
m) ofthe lamp-post is: [Jan. 10, 2019 (1)| 


(a) 24 (b) 201 
() 2421 (4) 743 


РОК is a triangular park with РО = PR = 200 m. A T. V. tower 
stands at the mid-point ofQR. Ifthe angles of elevation of 
the top of the tower at P, Q and Rare respectively 45°, 30? 


and 30°, then the height of the tower (inm)is: [2018] 
(a) 50 (b) 10045 
(© 50/2 (d) 100 


A man on the top ofa vertical tower observes a car moving 
ata uniform speed towards the tower on a horizontal road. 
Ifittakes 18 min, for the angle of depression ofthe car to 
change from 30° to 45°, then after this, the time taken (in 
min) by the car to reach the foot of the tower, is. 

[Online April 16, 2018] 


30. 


31. 


32. 


33. 


34. 


35. 


(à) 9(14 4/3) (b) 58-5 
(с) 18(1+ 4/3) (d 18(43 -1) 


An aeroplane flying at a constant speed, parallel to the 


horizontal ground, Узїт above it, is observed at an 
elevation of 60? from a point on the ground. If, after five 
seconds, its elevation from the same point, is 30°, then the 
speed (in km/hr) ofthe aeroplane is 


[Online April 15, 2018] 
(a) 1500 (b) 750 
(c) 720 (d) 1440 


A tower Т of height 60 m is located exactly opposite to a 
tower T, of height 80 m ona straight road. From the top of 
T,, if the angle of depression of the foot of T, is twice the 
angle of elevation of the top of 75, then the width (in m) of 
the road between the feet ofthe towers T, and 7, is 


[Online April 15, 2018] 
(a) 2042 (b) 104/2 
(c) 1043 (d) 2045 


Let a vertical tower AB have its end A on the level 
ground. Let C be the mid-point of AB and P be a point on 
the ground such that AP = 2AB. If ZBPC = В, then tan is 


equal to: [2017] 
(a) ы (6) 5 

9 7 

1 2 
© 4 Чо 


A man is walking towards a vertical pillar in a straight 
path, ata uniform speed. At a certain point A on the path, 
he observes that the angle of elevation of the top of the 
pillar is 30°. After walking for 10 minutes from A in the 
same direction, at a point B, he observes that the angle of 
elevation ofthe top ofthe pillar is 60°. Then the time taken 
(in minutes) by him, from B to reach the pillar, is: [2016] 

(a) 20 (b) 5 

(c) 6 (d) 10 

The angle of elevation ofthe top ofa vertical tower from a 
point A, due east of it is 45?. The angle of elevation ofthe 
top ofthe same tower from a point B, due south of A is 30°. 


Ifthe distance between Aand B is 54,/2 m, then the height 


ofthe tower (in metres), is : [Online April 10, 2016] 
(a) 108 (b) 3645 

(с) 544/3 (d) 54 

(which are the ex-radii) then [2002] 


If the angles of elevation of the top of a tower from three 
collinear points A, B and C, on a line leading to the foot of 
the tower, are 30?, 45? and 60? respectively, then the ratio, 


AB: BC, is: [2015] 
(а) 1:43 (b) 2:3 
(с) 43: (d 43:42 
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37. 


38. 
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Properties of Triangles M-539 


Let 10 vertical poles standing at equal distances on a 
straight line, subtend the same angle of elevation at a 
point O on this line and all the poles are on the same 
side of O. If the height of the longest pole is ‘h’ and the 
distance of the foot of the smallest pole from O is ‘a’; 
then the distance between two consecutive poles, is : 

[Online April 11, 2015] 


hcosa —asina hsina+acosa 


9sina 9sina 


hcosa —asina hsina—acosa 


9соѕа 9соѕа 


А bird is sitting on the top ofa vertical pole 20 m high and 
its elevation from a point O on the ground is 45? . It flies 
off horizontally straight away from the point O. After one 
second, the elevation ofthe bird from О is reduced to 30°. 
Then the speed (in m/s) of the bird is [2014] 


(a) 2042 (b) 20(45 -1) 


© 40(V2-1) (à) 4o(43-42) 


Theangle of elevation ofthe top ofa vertical tower from a 
point P on the horizontal ground was observed to be a. 
After moving a distance 2 metres from P towards the foot 
of the tower, the angle ofelevation changes to В. Then the 
height (in metres) ofthe tower is: [Online April 11, 2014] 


2sinasinB 


(a) зїп (В - a) 


sina sin 


(b) cos(B — a) 


2sin(B— a) 


sin asin В 


cos(B — a.) 


sinasin В 


(d) 


39. 


40. 


41. 


42. 


AB isa vertical pole with B at the ground level and A at the 
top. A man finds that the angle of elevation of the point A 
from a certain point C on the ground is 60°. He moves 
away from the pole along the line BC to a point D such 
that CD=7 m. From D the angle of elevation of the point А 
is 45°. Then the height of the pole is [2008] 


745 


а) 2331 Ы > 


"UB Rm (ЛЗ + Dm 
745 d 
2 4341 


A tower stands at the centre ofa circular park. A and B are 
two points on the boundary of the park such that AB (— a) 
subtends an angle of 60? at the foot of the tower, and the 
angle of elevation of the top ofthe tower from A and B is 


o ^P» ш 


m 
2 


30°. The height ofthe tower is [2007] 
(à a/43 (b) аЗ 
(с) 2a/V3 (d) 20443 


A person standing on the bank of a river observes that 
the angle of elevation of the top of a tree on the opposite 
bank of the river is 60? and when he retires 40 meters 
away from the tree the angle of elevation becomes 30°. 


The breadth of the river is [2004] 
(a) 60m (b) 30m 
(c) 40m (d) 20m 


3 
The upper УТ th portion of a vertical pole subtends an 


1 


angle tan Й ata point in the horizontal plane through its 


foot and at a distance 40 m from the foot. A possible 
height ofthe vertical pole is [2003] 
(a) 80m (b) 20m 
(c) 40m (d) 60m. 


M-540 


1. 
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(b Gis the centroid of AABC. 


A(3, 0, —1) 
M 
(2, 10, 6) B C(,2, 0 
3-241 0+10+2 -1-6-1 
>G= 3 ^" 3 > 3 =(2, 4,2) 
G 
b A 


OG- 4/4 +16+4,0А= Ю+1,Аб= 4141649 
(OGY «(OA -(AGy) 24-10-26 
v 2(ООХОА) — 242440 
8 24-01 
248x3x2x5 4415 v15 
(c) Given thatA, В, С, are in А.Р. >2B=A+C 


os 0 


Моу,А-В-С0-7 В = 


1 : 
Area = па, sin 60? = “Вх 


B 
4 х 
А 
a © 
2 2 
Now cos 60° = 16+х -» 
8x 
—4x-16-2x!x*2x-8-0 
—x-2 [^ x can’t be negative] 


Hence, area= 24/3 sq. ст 


 Hints& Solutions — 


(b) Let the sides of triangle are a > b > c where 
Given A=2C 
> A+B+C=nandA=2C 


=>B=n-3C 

~ a,b,c arein A.P >a+c=2b 

=> sin A+ sin C =2 sin B 48) 
=> sin A= sin (2C) and sin B = sin 3C 

From (ii), 


sin 2C + sin C 22 sin3C 

= (2cos C+ 1) sin C= 2sin C (3 — 4 sin?C) 
= 2cosC + 1 = 6—8 (1 — cos?C) 

= 8соѕ2С - 2cos C- 3-0 


3 
—cosC- —orcosC- -7 


4 2 
ч Cis acute angle 

3 
=>cosC= inc= У. 

4 4 
andsin A=2 sinC cos C=2 x 47,3 347 

4 4 8 
| 347 4/7 7 sn 
sin B= х— = 
4 4 16 16 


—sinA: sinB:sinC::a:b:cis6:5:4 
(b) Let two sides of triangle are a and b. 
atb-x 


ab=y 


2 


xi-cg-y-(atby-c-ab 
(a+ b—c)(at b c)-ab 
2(s— с) (25) = ар 
4s(s— c) = ab 

s(s-c) 1 

ab 


уу} 


+ | 


1 
=> cosc= 2-6 1209 


-. Area of triangle is, 


A = 5a (sin120°) = Ba 
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Properties of Triangles M-541 
abc 
TOMAS AB E ур? +4 
810  sin(x —(0-- a) 
_ abc _ с 
Bab Мз V p? +4? sing 
: MINIM oe ~ 5іп Ө cosa. +cos@ sin a 
» a gaude 99» ЭРЧ 
b-c- lk c*a-12k a+ b= 13k Bet ды у] 
45110 + рсозӨ 
а+Ь+с=18К 
a=7k,b=6kandc=5k | q "T p | 
"" cos a = —————— and sina = ———— 
362 +2542 -49 1 Мр? +4 Ур? +а? 
со = 
2.30k? 5 9. (b) Inatriangle ABC. 
4912 +252 364? 19 Let btc cta atb _ p 
and cosB 2 E 1 12 13 
2.35k 35 
А : : —btc-2llK,cta-12K,atb-13K 
and cosC 49К +36k 7 89523 On solving these equations, we get 
2.42k E a-7K,b-6K,c-5K 
cosA : cosB : cosC = 7: 19: 25 Now we know, 
cos4 cosB _ cosC b? +c? -а? 3602 +2502 492 1 
7 19 25 onde = = 
2bc 2(6K)(5K) 5 
Hence, required ordered triplet is (7, 19, 25). i () Given that 3 sin P-- 4cos 0=6 © 
К : iven that 3 sin P+ 4cos Q = (i 
6б @ /А+/В=120 XD 4sin Q +3cos P= 1 ..i) 
dinum d = Squaring and adding (i) & (ii) we get 
ww (45) m 9 sin? P + 16cos?Q + 24 sin P cos О 
2 ) a+b 2 + 16 ѕіп20 + 9cos? P+ 24 sin О cos P 
j | =36+1=37 
=p 30°) = ЯЛ х4/-1 => 9 (sin?P  cos?P) + 16 (sin? О + cos? О) 
243 3 + 24 (sinP cosQ + cosP 8ш0)-37 
ZA-ZB m | 9+ 16-24 зт (Р+О)=37 
— — — = — (Zisangle) = ЭР a 2) . . 
2 4 [^ sin?0 + cos?0 = 1 and sin A cos В + cos A sin В 
> ZA-ZB-90* 40) = sin (4+ B)] 
From eqn (1) and (2) = эш(Р+0)=- 
&А= 105°, ZB=15° 2 
Then, ХА: ZB=7:1 = таре а? 
: 6 6 
sin A 
7. ® 287299 fe o 
sin > R=—or— С. P+Q+R=n) 
sin(105°) o i в 
oto о SET зай 5n л 
вш (15°) sin 159 If К = = then 0«Q, P<% 
8. (a) From Sine Rule 


1 
=> cosQ<1andsin Р <3 


11 
=> 3sinP+4cos Оз 


But given that 3 sin P+ 4 sin Q- 6 
Л 
So, R= — 
шин, 
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(b) Let Ois centre of polygon ofn sides and AB is one of 


the side, then by figure 


y Ub a. 
> R = 2 E 1/2, 2 
for n — 3, 4, 6 respectively. 


Let altitudes from А, B and C be p, p, and p, resp. 


1 1 1 
A= a= b= b 
27 2Р2 273 
Given that, p p Dy Py are in H.P. 
8 A 25 are in H.P. 
a b c 
11 : 
>  —,—, — are in H.P. 
abe 


=> a,b,carein A.P. 

Bysine formula 

=  KsinA,K sin B, К sin C arein AP 
=> sind, sinB, sinC arein A.P. 


We know that for the circle circumscribing a right 
triangle, hypotenutse is the diameter 


ZC=90° 
с 
2R= R= > 
c= 2 
—xaxb 
Hee er EEG 
2 
ab 
= r= 
а+Ь+с 
2 
)ri2R- 2ab ” 2ab * ac * bet c 
а+Ь+с a+b+c 


" 2ab+ac+be+a? +b? 


C с2= 2+) 


а+Ь+с 
(a+b)? + (а+Ь)с 


a+b+c 
Let a=sin a, b = cos a and 


с = \/1 + 31 о cosa 


Clearly a and b < 1 but c > 1 аз sina > 0 and cosa > 0 
/. c is the greatest side and greatest angle is C. 

2 2 2 
a^ +b" –с 


2ab 


(a+b) 


We know that, cos C = 


_ sin? a +cos? a-l- sin acos a 21 
2sina cos a 2 
^C =120° 
. (С 214 3b 
15. (b) Giventhat, acos (2 Fccos (4)- : 


a[cos C+ 1] + с[соѕ A + 1] 2 35 
(a + c) + (a cos C+ c cos B) = 3b 
We know that, b = а cos C + c cos В 


at+ct+b=3borat+c=2b 


or a, b, carein A.P. 


16. (d) 


We know that median divides each other in ratio 2 :1 


2 8 
AP=—AD=—: РОр-ь--: E 
3 33 37 Let PB=x 
8/3 8 
tan60° = — or x = — 
х 3/3 
1 8 16 
Area of AABD=—x4x - 
2 3/3 sx 
16 32 


г. Area of ДАВС = 2 x —= = —— 

343 3v3 
[* Median of a A divides it into two A's of equal 
area.] 


17 We kn that, tan Z) а sin( =] 2 
. (с) e know that, кй ы ш n) 2R 


T T 
cos—+1 2cos? an " " 
5 n = n = — cot 
. Яа. T 2 
sin — 2 sin — cos — 
n 2n 2n 
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Properties of Triangles M-543 
A A A Inrt. ACDE, 
18. (а) We know that, r ий andr 
Я | s-a’? s-b 3 5-с " 
Given that, in30° = — = 40 
A A A ип 80 T 
саа 8-8 8-8 8-0" 
=> s-a<s-b<s-c со530° = —— = x = 404/3 
=> -a<-b<-c>a>b>c 80 
19. (b) Leta=3x+4y,b=4x+ 3y andc=5x+5y Now, in ЛАЕР, 
as x, у> 0, c = 5x + 5y is the largest side Q h-y 
2. С 15 the largest angle . Now mum h-x 
cos C= £P =e" а 
2ab э(2443)------- 
2 3 2 h - 40/3 
cosC (3x - Ay), +(4x+3yy -(5x+5y) 
2(3x+4y)(4x43y) > (2+3)(h-40V3) = h-40 
220 «0 
С 28x +4y)(4x +3y) = 2h -8045 + V3h-120 = 1 — 40 


2. Cis obtuse angle = ДАВС is obtuse angled 


=> h+ 3h =80+80V3 
> (V3 + DA = 80(43 +1) 
<. h = 80 m 


20. (c) 


22. (с) » ZDCA= ZDAC - 30? 
- AD=DC=1km 


Slope of AB = tan120? = — В 


АЕ 
-. Equation ofline AB (i.e. BP’): AD^ sin60° > AE = E km 
у-243--43(х-0) 
In ACDF, sin30° = 2Ё scii 
= oy cad n ACDF, sin “єр Е 
<. Point (3, — 3) lies on line AB. 
G, - 43) „ЕВЕ а 
21. (80) 2 
Let height (4B) = h т, СО = х mand ED = ym -. Height of mountain = AE + EB 


(8 1) (at) 
"Uz*3]U 2 )кт 


www.jeebooks.in 


23. @ B 
D 
15 Е 
10 
А т C 
m-:n 
Let Е 25 
et PE L AC and = 
m m+n 
“ ЛАЕР ~ AACD, — = 
PE 10 
spp 40) 
m+n 
`- АСЕР ~ ACAB, 2227 
PE 15 
15 
=> РЕ=—" ii) 
m+n 
From (i) and (ii), 
4 
Meinen 
So, РЕ= 6 
Ü 
24. (c 
(c) : 
21) р 
PO 
200 m 200 m 
= = be 26. 
(Л +200) m 
=з C" 


Here in APCD, 


h 
sin 30° = — > PC =2h 40) 
РС 


= х= 3h i) 
Now, in right APC'D 
л +400 
X 
> 3x = h +400 > 3h = h+ 400 
=> h = 200 
So, PC=400m 


tan 60° = 


[From(ii)] 


[From (1)] 


(3) Let the height of the vertical tower situated at the 
mid point of BC be h. 


мэ? АМ 
cot А = 717 
=> 3/2 = г > AM = 3,/2h 
In ABLM, 
B BM BM БМ 
ctB- ту > 1-4 > = Uh 


In AABM by Pythagoras theorem 
AM?+ MB? = AB? 
. AM? - MP?- (100)? 
=> 18h?+ 7/2= 100 x 100 
= 2 =4x 100 >h=20 
(2) Let height of the cloud from the surface of the lake 
be h meters. 


In APRO: 


EBD 83 


www.jeebooks.in 


Properties of Triangles M-545 
h—25 MN - PM 40) 
tan 30° = PR In APMQ we have : 
= 2 2 
PR = (3—25) В 40) MP= (200)”-0(/31) 
— EI: -. From (2), we get: 
c eee TER (200)? — (Bh? =h >h =100m 
+25 29. (a) Here; ZDOA=45°; ZDOB=60° 
PR= Л 441) Now, let height of tower = Л. 


Then, from eq. (i) and (ii), 


h+25 
(h-25)43— R 


h=50m 


27. (b) Let the height of the lamp-post is л. 
B 


m 7 


С 3 D 3 А 
By Appolonius Theorem, 


2 
AC 
La (22) | = BC АВ? 


=> 20 +32)=25+49 =т= 547 


1 е 
ап “Эр 
1 2421 
2/7 х - 
> Л B 3 
28. (d) 


Let height of tower MN =h 
In AQMN we have 


tan 30° = MN 
QM 


QM-48h-MR (1) 
Now in AMNP 


D A B 
In ADOA, tan (Z DOA) = DA 
OD 
=> tan 45° = =” —h-DA 
Now, in A DOB 
BD 


tan (Z DOB) = — 
OD 


= tan 60° = 22 > BD= 43 h. 


*. speed for the distance BA = BO = (V3 Dh 


18 18 
`. required time taken 
_ AD _ hxi8 _ 18 -9 (48 +1) 
speed (V3 -Dh 43-1 
30. (d) For AOA, A, OA, = — =1km, 
an 


(175 Position) (1 Position) 
B A 


For AOB}, В, OB, = = =3 km 
a 


As, a distance of 3 — 1 = 2 km is covered in 5 seconds. 
Therefore the speed of the plane is 


253000 span teen te 
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M-546 
31. (d) Let the distance between 7, and T, be x tana + tan 
5 Antio “Л nds 
tana+tanB 1 
4 ee 
= 1-tanatanp 2 
Е C 
4 (“7 
-tan(a + В) = АВ 
| АР 
1 
60 80 tan(a + В) = 2 [From(1) | 
m tan p 
4 шэг m 
M > 1 -— . tanf- 9 
A B 1 ——tanf 
From the figure 
ЕА = 60 m (T) and DB = 80 m (7,) 33. (b) tan30?- F 
ZDEC - 0 and ZBEC - 20 Du 
Now in ADEC, "T-———— m 
DC 20 Уз хаа 
tan0- —-— 
AB x sat) 
and in ABEC, 
o h h 
BC 60 tan 60 --- 7-1 
tan 20 = —— = — a a 
CE x 
We know that >в = 3a 
TO EEL 40) 
1 — (tan Ө) 
42) | 
290... X | h 
lac | 
х А ГЭ / ) n 
«—x——5Bpe—a— 
2 
= ?=1200 = х= 2043 From (1) and (2) 
3a=xta>x=2a 
AB 1 Here, the speed is uniform 
32. (d) SinceAP=2AB > АР - 2 41) So, time taken to cover x = 2 (time taken to cover a) 
- 1 
Let LAPE TO -. Time taken to cover a = 10 minutes = 5 minutes 
_ АС ТАВ 1 2 
tna=-P АВ 4 34. (d LetAP-x 


BP=y 


1 
Ci id poi ^. АС= —AB H 
(С> Cis the midpoint) (. AC 2 ) НА - 
x 
1 


LP H 
> tan a= 4 tan 30° = — >y= 3H 
У 
B 
2+ (54/2)? =}? 
Н? + (54412) =3H? 
C 


p Х (5442)? =2H? 
А PX, 54/2 = РН 


54=H 
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Properties of Triangles M-547 
35. (c) Let OC=x and CD=y 
20 
In right ЛАОС, tan 45° = — 40) 
X 
. 20 T 
In right ДВОР, tan 30? = 41) 
x+ y 
. - _ 1 20 
From (i) and (ii), we have x = 20 and — = 
Уз x+y 
PB bisects ZAPC, therefore - 1 20 = 5 20.3 
+y= 
AB: ВС=РА:РС Уз 20+у 4 
h So, y =20(4/3 —1) mandtime- Is (Given) 
Alsoin AAPQ, sin30°= — —PA-2h 
PA Hence, speed = 20(43 -1) m/s 
T ЭРЭР 2h 38. (a) Let AB be the tower of height 'h’. 
andin Q, sin60? — PC > 48 
36. (a) 
C B 
2m х 
— 
AOA B, AOA,B,, AOA,B,, ........, AOA „Ballare Given : In AABP 
similar triangles. AB 
tan а = PB 
hy _ №2 _ hy hio 
» —==———=———=,,.,,..... tana. sin a h 
ар а 83 810 or - 
: cosa х-2 
Since, h,,=h=a,, tana 7 => (x+2)sina=hcosa 
0 xsina + 251 о 
anda,=a=>h,=atana > h= (1) 
cosa 
40) АВ 
=> һ = (а + 9d) tan a where d is distance between Now, In ДАВС, tan = BC 
poles А 
(^ a7 a-- 9d) RUP совр 40) 
=> h=atana+9dtana 1 cosp x sinB 
Putting the value of x in eq. (2) to eq. (1), we get 
h y asina AcosBsina | 2sina 
—atana cosa sinB 1 
9tan a. sina h= 
cosa 
cosa 
hcosa -asina hcosß.sina +2sin asin В 
> d= : > : 
9sina sin В.с0$ a 
37. (b Given that height of pole AB -20m => A (sinf.cosa — cosp.sina) = 2 sina.sinB 
4 B => h[sin (B — 0)] = 2 sin asin В 
pem 20 т _ 25іпо. ѕіп В 
P СЕ 
pee D 


Let O be the point on the ground such that ХАОС = 45° 


M-548 
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h 
39. (b) Inright, AABC tan 60° = — = В 
x 


40. 


(a) 


A 


| 


h 


B (\ / М 
€—*—5Ce€7m D 


h E 
=> x= `В 440) 


Л 
In right, A4BD = tan 45? = —— =] 
x7 


h 
> h=xt+7>h-—==7 
| V3 
0) 

43. 434 
zd 43-1 48341 


— je Ps - m 


In the AAOB given that ZAOB = 60° 
and OA - OB - radius 

ZOBA = ZOAB= 60° 

A АОВ is a equilateral triangle. 
=> OA=OB=AB=a 
Let the height of tower is Л т. 


[From 


41. 


42. 


(d) 


In AOAC, tan30° = — > —== 


h 1 Л 
а за 


а 
25 =: 
43 


Р 40ш 
Inright AQTR 
tan 60? = у= Узх 
x 
Inright APTR 
+40 
tan30° > > у E 
x40 43 


+40 
From (1) and (2), V3x = P = х= 20m 


AG 


40m 


m- 


CBR) SOC RB |[ WO 


0-a4 p. - ни” [3) 


ог р-0-а 
{ап Ө — tana 
=> tanp- 
1+ tan 0.tana 
h_ h 
2.40 160 
or 5 h h 
+—.-— 
40 160 


I? —200h-- 6400 2 0 
=> h=40or160 metre 
possible height = 40 metre 


Ni 


d) 
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MOCK TEST 


PART-I (Multiple Choice Questions) х-4 y-*4 2+1. 
1.‘ Inabox containing 100 bulbs, 10 are faulty. The probability га" 
that from а sample of 5 bulbs попе are defective. @ c ser s | (b) соз”! | s | 
1} pe 9 1 
ip) 10) (b) (2) ©) 105 (d) 5 (c) 550) (d) cos = B 


2. If2sec2a=tan В + cot B then one of the values of (a + В) ИҢ | 
The contrapositive of (pv q) г is 


л т (а) г= (ру) (b ~г= (руа) 
(а) л (b = (c) — (d) None 
2 4 (с) -г=>-рл-а (d p>(qvr) 
5 nc 7. If (2, 3, 5) are ends of the diameter of a sphere 
3.  Thevalue of Уг 5 I= x2 y! z? 6х – 12у—27 +20 = 0. Then coordinates of the 
а Cr- other end are 
(a) 5(n-3) (b) 5(n-2) (c) 5n (d) 5 (21 9) (a) (4,9,-3) (b) (4,3,5) 
3 (c) (4, 3, -3) (d) (4, -3, 9) 
4. PES + Э 17-1 С = 8. Iffx)-|x-2|and g(x) = f(f(x)) then for x > 10, g'(x) equal 
id (a) —1 (b) 0 (c) 1 (d) 2х-4 
16 17 17 T 9. Ifa, Б, сагеш A.P, b, c, darein GP. and c, d, e are in Н.Р. 
a) ^C, 0 "C, © "Cg; (d °С then а, с, e are in 
= АР. ОР. H.P. d) N 
5. Тһе angle between the two lines = = = = ан 8. @) 0) © @ None 


иф Spice for Rough Work ӘС 
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Mock Test-1 


10. 


11. 


12. 


13. 


14. 


15. 


15 
The coefficient of x!? in the expansion of р EJ is 
X 


16. 
15! 410 15! 15! 3? 15! 38 
за 10 1 Кыш 
© 105. O из © 10! 5! O па 
The mean of discrete observations y,, y», Уз,...,у, is given 
by 
n n n n 
X yi X yi X yif; Ху 
а = y5 © м (d) =! 
n ! n n 
Хі Уб 
1=1 i=l 
| 4х : 
18 
(х-В)/(х-038-х) 
2 x-a m 
eo 
9) a-BYB-x 17. 
2 х—о)(В—х) 
x-a x)+c 
(b) 8-8 ( (В-х) 
а-В 
(с) 2 (Х-0) УВ-х (d) None of these. 
18. 
The spheres x? +y? +22 +x+y+z-1=0 and 
х +y +z +х+у+2-5=0 


(a) intersect in a plane 

(b) intersect in five points 
(c) do not intersect 

(d) None of these 


The domain of the function. f(x) -ехр(ү5х-3-2х2) 


is 
(a) [3/2,0) (b) [L 3/2] (c) Col] (d) (1,32) 19. 


The value of the determinant 


1 2 
а а 
-1 +1 . . 
Rem (n -1)x PINE cos (n + 1)x Рт 
sin(n-1)x sinnx sin(n+1)x 


(а) sinx=0 (b) соѕх= 0 


pu 


1 
(c) а-0 (d) cosx= 
If AB =0, then for the matrices 


cos Osin | ана 


а 


A= cos? 0 
cosOsinO 020 
cos? ф 


8-| v i 
cos фѕіп ф 


sin? $ 
(a) an odd number of 2 
(b) an odd multiple of x 


(c) an even multiple of - 


(4) 0 

If f(x) = (х — 1) (x — 2) (x – 3) then f(x) in monotonically 
increasing in 

(a) x«1 (b) х>3,х<1 


(c) x>3,1<x<2 (d x«1,2«x«3 

An inverted cone is 10 cm in diameter and 10 cm deep. 
Water is poured into it at the rate of 4cm?/min. When the 
depth of water level is 6 cm, then it is rising atthe rate 


(a) 29 ың? nis (b) ай үн: 
4т, 4т, 


(c) A dei nds (d) шан Dit 
9л 9л 


The equation of tangent to 4x? — 9y? = 36 which are 
perpendicular to straight line 5x + 2y — 10 = 0 are 


4117 
2 


(а) 5G-3)- {x 


(b) 2y—5x+10-2vI18 =0 


ФФ Space for Rough Work PA Ж — 
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Mock Test-1 | 


20. 


21. 


(c) 2у-5х-10-2418-0 
(d) None of these 


p Ё 
log /n/2 


1 : 
35 we Be E is equal to : 


1 
(а) 13 (b) В 
345 


1 
DECR udis 


PART-II (Numerical Answer Questions) 


The probability of getting the sum more than 7 when a pair 
of dice is tossed is 


22. 


23. 


24. 


25. 


Three persons A, B, C throw a die in succession. The one 
getting 'six' wins. If A starts then the probability of B 
winning 15 

The eccentricity ofthe ellipse represented by 

25x? + 16y? — 150x —175- 015 


4 
тете. di then the value of 
+ Ї baee Ї = А еп е value o 
D gta 90 
11 1 ИРС: | 
Ys 54 een 00 15 Е 


The area enclosed by the curve y = x5, the x-axis and ће 
ordinates x =—1, x= 1 in sq. units 15 


ФФ Space for Rough Work PA Ж — 


m 


t» 


> 


> 


fA 


D 


м 
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км 27 HINTS & SOLUTIONS a 
MOCK TEST 


b) 


(c) 


(b) 


b) 


(c) 


(a) 


3 
-. Probability that none are defective = (=) 


2 tan? B+1 1 
со8202 іар — sinBcosB 
: : T 
sin2ß = cos2a = sin (90-20) = a+p=7 
"C, rin j|r-1[n-r«1 |n-r+1 
M es “| ас [n ^ [n-r 
-r-«l 
= 2-1 =n-r+l 
n-r 


Упа 1) - (n 2) + (n –3) + (n –4) 
ral 


-5n-10-5(n-2) 


3 
Hes M ае? _14 Cy 414 б, +15 p 416 Co 
i=l 


=!5 C} alto lén uio diu cito. 


шеб bea e 


landa,=1,b,=2,c,=2 
ауаз t bib; 54517) 


yar +b as ёр "m bg + c? 


cos 


Эй: 4 


44-4-141-4-4 9’ 
Contrapositive of р => q is ~ 9 ~р 


-. contrapositive of (p vq) г is 
—r--(pvg)ie-r-(-p^-q) 


Let the co-ordiante of other ends are (x, у, 2). 
Thecentre ofsphere is C(3, 6, 1) 


х-2 
Therefore, =3>x=4 


yt+3 2+5 _ 


2 


1-57--3 


=6 > у=9 and 


8. 


10. 


(c) 


(5) 


(b) 


For x> 10, х)-х-2. 
Therefore, g(x) -Х-2-2-Х-4 
2 g'(x) ЕТ. 


а, b, cin A.P. > а+с=25; b,c,dinGP. 


c, d, e in H.P. > d= 28 
с+е 


=> 04-02, 


a+c 2се 
& x - c > (а +с)е = (с+е)с > c? = ae. 
2 cce 


Therefore, in GP. 


15 
1 
зх2 EJ 
| x? 


r 
= 1 

Tra 27 сх?) 1-5 

X 

2215 Сз ij xr 


Therefore, 30—4r = 10 = г=5. 


10 _ -15! 310 


Therefore, Tg — Б 7053 = 
10! 5! 


dx 
I- 
гт 


Put x= asin? 0 + B cos 2 0 
[see the standard substitutions] 


dx = 2(a – B)sin Өсоѕ 0d0 
Also, (х-0)-48-а) cos? 0 
(x -B)- (a. - В) sin? 0 


I -| 2(a – B)sin 0cos 040 
р (o.— D)sin? Ө(В – о) sin Өсоѕ 0 


=e 


= = f cos ес 040 
B-a” ѕіп20 P-a 
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13. (c) 
14. (b) 
15. (a) 


By expanding 
cot 0-- C (1 + a? — 2a cos x) [cos nx sin (n + 1) x 


-—! 0)-С- 
pee -sin nx cos (n + 1)x]-0 


2. i 1 - 
Now,x- asin? 0+Всоз 2 0 Now, (1 + 22 – 2а соѕ х) sin (n+ 1—n)x=0 


=> (1+а? -2acosx)sinx =0 


= xcosec?0 = a+ßcot? Ө : 


А 1+а 
2 2 sin х= 0 or cosx= 
=> x(1+cot* 0) = а + Bcot^ Ө 2a 
(1a?) 
x-a 2 х-@ AS qz] .. ао 
2.с010 = хак = +C 2a ) 
В-х’ a-p \ В-х 
As the given spheres both have same cenre and = с0$х>1 Itis not possible. 


different radii therefore they are concentric and they ^ sinx=0 
do not have any point in common. Hence they donot 16. (a) We have, 
intersect. 


Wehave, f(x)- exp | бх-3-257| aB- cos? Ө | cos? ф к 


cos@sin@ ѕіп20 | cos $sin ф sin? ф 
; 45х-3-2х2 
ie., /(х)-6 7 | 


For Domain of f(x), 45x —3—2x? should be +ve. 
Lie, \/5х—3—2х2 >0 cos? Өсоѕфѕіп ф + cos Osin Osin? | 


cos Өсоѕ фѕіп Osin $-- sin? Osin? ф 


T cos? 0cos? ф + соз 0cos фѕіп Osin $ 
cos 0sin 0 cos” $^ sin? 0cos фѕіп ф 


> 2х2 -5х+3<0 (By taking —ve sign common) 


2x(x-1)-Xx-1) <0 EI 


соѕ Өсоѕф  cosOsin $ 
sin 9 созф sin Osin p 


> m Since, АВ= 0, г. cos(0—4) =0 


=> 2x-3<0 or x-120 - 
3 ^. 0-ф isan odd multiple of = 
> x< or x21 2 
17. (©) Whenx>3, f'(x)>0; when 2 <x <3, f (x) < 0; when 
n 15х55 1.е., ZI 1<x <2, (х) > 0; when x <1, f(x) « 0. 


18. (d) Letybethelevel of water at time t and x the radius of 


А А NE 3 
Hence, domain ofthe given function is [1, a the surface and V, the volume of water. 


We know that the volume of cone 


Given determinant 
1 
1 2 a? 257 (radius)? x height C 4B 
cos(n—-l)x cosnx соѕ(и+1)х -0 : 
sin(n—-l)x sinnx sin(n+1)x У=-—лх?у, Let /ВАР=@ ; 
: 10 cm 
: 2 BD 5 | : 
l+a°—2acosx а a > tana AD 10 27 ! 
— 0 cosnx cos(n+l1)x |=0 | | : 
0 sinn snai T Again, from right angled AAMR, | i 
we have АГ, M 


By applying C, > C, * C,-2cosx C, 


Solutions Mock Test - 1 


19. 


20. 


(d) 


(a) 


www.jeebooks.in 


MR x ] x y 
tan a = =—;ж>—=—; x= 
AR y 2 2 
2 
DD ok E п 2 
„һУ=-—т1. = –л. у=— у 002 1). 
QUEY (2) yp? 0) 


By question, the rate of change of volume 


- ши = 4 cub.cm./min. 
dt 


We have to find out the rate of increase of water-level 


dt ` 
Differentiating (1) with respect to t, we get 
dV m 3y2 S. йыла ЧУ. х dy 16 | 
dt 12 dt 4' dt dt лу? 


When y= 6 cm, шыне а cub.cm./ min. 
dt 16? 9л 


Slope of the equations 4x? - 9y? = 36 
dy 4x 4х 


8x 18y 2-0 - ог = 
dx dx 9у 9y 


Slope ofthe straight line, 5х + 2у– 10=015 mz = 


Therefore, for the perpendicularity, mm, ——1 


Now, а l>y= нэ. 
ду 2 

Putting y= іп 4x2-9y? 236 gives 
imaginary roots resulting in no tangents. 

| jid 1 

1-| og е2х 5 c? Le dx 

log ү/л/ 3 

Put e?* = t> 2e?* dx =й 
e2log n _ е1087/2 228 


When х = 10р 47/2, = 


When x = log Vx , t= e2lo£ d — д 


11 (17 
и ad =. iei 
158 EE 2 1 3 20 
2 3 


21. (0.42) Sum of 7 can be obtained when (2,6), (3,5) (3, 6), (4, 
4), (4,5), (4, 6X5, 3)(5, 4) (5, 5X5, 6)(6, 2)(6, 3)(6, 4)(6,5 (6, 6) 


15 5 

£P ility of >7=— = — 

robability of sum > 7 36 1 
= 0.4167 —0.42 


22. (0.33) P(EE)+P(EEEEE) 


51 (5) 1 BE 
— X Ї х t Ке ә] 
6 6 X 6 \6/ 6 


3 
5 5 30 
5) ХЕХ 
23. (0.6) The ellipse 
ад 2 
E 2 pL ag вы e? =>e= 
16 25 25 
” du lu LN. ut 
- 90 + тариа, 
111 арои 
TEC UE го iur" B uta со 
4 
=>. 
90 
S P КЕШКЕ АО Lane 
14 34 5% 7 16 90 90 


oe ee 228 a.) 
о 90 90 


404 
90/ 96` 
25. (0.33) Required area 


1 1 1 
= fiylax= [хах e 2 [138 
-1 -1 0 
1 


1 6 
=2 [хак = 2| — Lo 
: 6 6 3 


0 


EBD 83 


www.jeebooks.in 


MOCK TE: 


T 


PART-I (Multiple Choice Questions) 


Equation of straight line ax + by + c = 0 where За+46+ c =0, 
which is at maximum distance from (1, —2), is 

(а) 3x* y-17-0 (b) 4х-3у-24-0 

(c) 3x+4y—25=0 (d) x*3y-15-0 


10-x? if -3«x«3 
Given f(x) = 
ша 2-8** Gf x23 
The graph of f(x) is — 


(a) continuous and differentiable at x = 3 

(b) continuous but not differentiable at x =3 

(c) differentiable but not continuous at x = 3 

(d) neither differentiable nor continuous at x =3 

The solution of the equation 2z = |z | + 2i, where z is a 
complex number, is — 


(a) z=% i (b) 2-34 
з. 
(с) ш. (d) None of these 


The equation (5x — 12 + (5у- 2 = (42 — 41 + 4) (Зх 
+ 4y — 1)? represents an ellipse if à є 


(а) 06,1] (b CL2 © Q3 (4 CL0) 


10. 


The straight line y= m (x — a) meets the parabola y? = 4ax 
in two distinct points for — 

(a) allm eR (b) all m e [-1, 1] 

(c) allm e R- {0} (d) None of these 

ру (p^ а) is equivalent to — 


(a) q (b) p (c) ~p (d) ~q 
Find Гаж  xcos? x -sin А РЕ 
| cos? x 
(a) хех grin sec x +С 
(b) хебо8Х. ебх sec x +C 


(с) х2 enx + esinx sec x + C 
(d) 2х ех ех tan x+ C 
The function f: [2, оо) —> (0, ©) defined by 


f(x) = x2 - Ax + a, then the set of values of ‘a’ for which f(x) 
becomes onto is 
(a) (4o) (Б) (4,0) (е) {4} (d) $ 


5 a and В are the real roots of the equation 
2—(k-2) x + (KP * 3k 5) -0 (Кє К). 
Find the maximum and minimum values of (o + В2). 
(a) 18,50/9 (b) 18, 25/9 
(с) 27, 50/9 (d) None of these 
Thesum ofthe coefficient ofall the terms in the expansion 
of (2x-y+ 2)20 in which y do not appear at all while x 
appears in even powers and z appears in odd ша 18- 


20 20 
@ 0 то q^ 
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п. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


АП the five digit numbers in which each successive digit 

exceeds is predecessor are arranged in the increasing order. 

The (105) number does not contain the digit 

(a) 1 (b) 2 (c) 6 (d) All of these 

Three people each flip two fair coins. The probability that 

exactly two ofthe people flipped one head and one tail, is— 

(a) 1/2 (b) 3/8 (c) 5/8 (d) 3/4 

If a,b,c are non-coplanar unit vector such that 
1 

42 

vectors a,b is 

(а) 34 (b) v4 (c) л/8 (d) m2 

The greatest and the least value of |z; + 25| ifz; = 24 + 7i 

and |z,|=6 respectively аге 

(а) 25,19 (0) 19,25 (c) -19,-25 (d) -25,-19 

Let P = (-1, 0), Q=(0, 0) and R = (3, 3 V3 ) be three point. 

The equation ofthe bisector of the angle РОК is 


(b) x+.3y =0 


45 


(© V3x+y=0 @ x*——y-0. 


If [241 Fsinxdx = —4 cos (ax +b) + then the value of 
(a, b) 18: 


ах(Бх5) = (6+5) then the angle between the 


(a) — 


1 x T 
a) —,— b) L— 
(a) Dum (b) 5 
(c) 1,1 (d) None of these 
Letf: RO Randf, (x) = f(f, ; G9) V n22,n e N, 


the roots of equation f,(x) (х) f(x) —25£,(x) f(x) + 175 f(x) 
= 375. Which also satisfy equation f(x) =x will be 


(a) 5 (b) 15 
(c) 10 (d) Both (a) and (b) 
A triangle ABC satisfies the relation 2 sec 4C + sin? 2A + 


vsinB =0andapoint P istaken on the longest side ofthe 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


triangle such that it divides the side in the ratio 1 : 3. Let Q 
and R bethe circumcentre and orthocentre of A ABC. IfPQ 
: ОВ: RP- 1: a: В, then the value of a? + В2. 

(a) 9 (b) 8 (c) 6 (d) 7 


9 2 
sin X cos x 
The value of n sin! Jt dt Ч, cos! vt dt is 


Ш 
(с) 4 


Ifa is real and ах +sin By - cosBz =0, 


Әл OF @ 1 


x + cos Ву + sin Bz = 0 ,—x+sin By—cos Bz = 0, then the 
set ofall values ofa for which the system of linear equations 
has a non-trivial solution, is — 

@ [L2] OHM © [Lx] @ 272,277] 

PART-II (Numerical Answer Questions) 


Box contains 2 one rupee, 2 five rupee, 2 ten rupee and 2 
twenty rupee coin. Two coins are drawn at random 
simultaneously. The probability that their sum is Rs. 20 or 
more, is 

02 


The value ofthe definite integral, | 49 _50* 
0 


1+0 K 


1 


1003x T 
0----.1 К 
Л) and 9, 2008 he value of 


where 0, = 
equals 
The expansion of (1 + x)" has 3 consecutive terms with 
coefficients in theratio 1 : 2: 3 and can be written in the 
form "C, :"C,, , : "Cy, 5. The sum of all possible values of 
(n+k) is— 
The mean and standard deviation of 6 observations are 8 
and 4 respectively. If each observation is multiplied by 3, 
find the new standard deviation of the resulting 
observations. 


lim tan xytan x —sin xNsin x 


x0 х? Xx 


equals 
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| [77 _ HINTS & SOLUTIONS <a 
ck ТЕБТ-2 Л 


1. (4) It passes through a fixed point (3, 4) | . 
Slope of line joining (3, 4) and (1, 2) is 6/2 =3 = | є""5 xcosx dx — | e""* tan x sec x dx 


`. Slope of required line = —1/3 : 
; = | ке" == d (sec x) 
Equation is у-4= — гс -3) 


x+3y-15=0 = [xe -| et dx} 
f(3h)-f(3) 
А f'(3*)21 | А 
2 qw G2 30 h = [69 * seex — f e * sec x cos x dx} 
(9:555)-1 . fo | 
= lim = – lim = –1 =x enx eSINX sec x + C 
h>0 h enl h ) 2 р -- 
8. (d #(х) =х=– 4х +ааіуауѕ attains its minimum value. 
#'(37) = "EC M So its range must be closed. 
эд 5о,а = {ф) 
e G= = a yl+(6h-h?)-1 9, (а) Forrealroots D>0 
"us в-э0 -h (k-2 4 (к2+3к+ 5) > 0 
P 6h – Е. ба (k2-- 4— 4k) 4k? — 12k — 20 > 0 
вэд h i+6h-h? +) 2 -3k?-16k-16 >0 ; 3k?+16k+16<0 
Hence, f' (3+)  f' (37) 4 
2 5 ( (К +4) <0 
3. (0) 2(x-«iy-4x +у +21 3 
. N = 2 2. = 2 _ 
2x = 4x? +y? апа2у= 21.е., у=1 Ow E =a +B 1 B (о +) зар 
Е= (k-2) -2 (K? - 3k - 5) - -k? - 10k - 6 
Ааа Ott he, enl E=- (2+ 10k +6)=—[(k+5)?-19] =19-(k+5) 
V3 7. E nin occurs when К = – 4/3 
-—L (x20) ame дад 121 171-121 50 
43 ман 3 EL =19-— = = 
гү 2n 3х+4у-1\? т" : : i 
4. (с) [x ) ly ) = (А2 -4).+4) (==) Е, occurs when k =- 4 
5 5 5 Dee 2 
Е тийн 
Гү y 3x +4у-1 20! 
: - р а = оре ра ур{9,7 
i.e. (x 3 +5 2) [à -2| 45 | 10. @ Tig (2x х)? C» c Wai € Pare 
isan ellipse. ртатг 20, q-0 | 
If0«|A-2|«1 i.e., X €(1,2)0(2,3) p+r = 20 (р is even andr is odd). 
even + odd = even (never possible) 
+am ient of such 
5 (9 у? = «| | la an doy cut нэр Coefficien of such power never occur 
m -. coefficient is zero 
m #0; 16а? + 16am? > 0 which is true үу m. П. (a) Startingwith 1] 1| | | | 123456789 
"me R- {0} -840,-70 
6. (b ру (рл 9) в equivalent ор. 4 GTTTTÀ 
Startingwith2[ 2| | | | [3456789 
siti: xcos? x —sinx -7С,-435 
7. (a) fe 2 dx 4 
cos^x Total = 105 


(105) number 26789 
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12. (b) n=3, Р (success) = Р (HT or TH) = 1/2 


=> СЕЕ 
4 2 4 2 


I 
-p-4-5 andr=2 


a 1 3 = —4 cos(ax +b) + С 
9-3 
Pica | ес P 
x : la 1 — Гзэн( 1-2) = 4 cos(ax + b) +С 
13. (а) (&6)b-(&b)é = + di: 
2 42 
1 ^ 1 х m 
а.с = — and аф = -—~ > ЕВЕСТИ 
2 л 2*4 
— angle between à and &- T. and angle between 1 т 
4 > a=—,b=— 
3 2 4 
â and b=— 
4 17. (d f£ 0G)-f(fQ)-f(x)-x 


14. (а) |5+2<61+6=124+71+6=25+6=31 


Also, |z +2,|= Iz, -Cz,)| 2161-6 Е, (x) = f(b (х)) = f(x) =x 


> [,*zj2|25-6|-19 => x3— 25x? + 175x—375 =0 
Hence the least value of|z, + z,| is 19 and the greatest (x—5) G2—20x +75) =0 
value is 25. 
15. (c) The coordinates of points P, О, R are (-1, 0), (0, 0), (x-5) (x-15)20—x- 5, 15 
(3,34/3) respectively. 18. (a) 2sec4C+sin22A4 vsinB =0 
Slope of QR= В A=45°, B=90° and C= 45? 
ы RG,3V3) a 

= tand= 3 Let AQ =a, then BP= >, 
> 0- ш 

3 


PQ= 5 andQR-a 


= ZROX -3 х 


С 
X" P 
297 te 
3^ 3 Q 
Let OM bisects the ZPOR, 
R A 
: : 2n 
7. Slope of the line QM = tan = ЯГ 
2 
г. Equation of line QM is (у-0)=- В (x—0) = PR 240 _ Ма 
2 
y=- 3х 43 х+у=0 
| а 5a 
16. (a) Given [V2 Vit sin x dx = -4сов(ах+5)+С & I:a:B75:2:777 71:2: 48 
. @=2 апа В = 4/5 л а? +В? =9 


>X x 
> [42 (sin + COS je =—4cos(ax+b)+C 22 
2 2 % _ (Sx. АД 
. (© Le], -1, sin Nt dt 


1.x lI x Put t= sin 
=> [42.42 8Ш--4 cos— | ах 
! (=. 2 42 | => = sin 2udu 


=—4 cos(ax + b) +С 21 = [а sin 2u du 


? а => dt = 2sin u cos ийи 
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2 
Let I, = * cos Е Jt dt 
0 
Put t= cos? v > dt =—2cos v sin vdv 
— dt = —sin2v dv 
х ? х = 
10 = А v(-sin 2v)dv = -[. vsin 2vdv 
2 p 


x . 
m -| ташин 2udu [change of variable] 
2 


х : х А 
ТЕНЬ 18 usin 2udu = [чв 2udu 


2 
T 
2 x x 
= | usin 2141 + fu sin 2udu — fu sin 2udu 
0 Л T 
2 2 
T 
р т 
= IE sin 2udu = 4 [Integrate by parts] 
0 
20. (b) Fornon-trivial solution, 
Уа sinB соѕВ 
A=| 1 cosB sinB |=0 
-] sinB -cosB 


=> a42 [ cos? B sin? B] sin B [-cos В + sin B] 
+ cos B [sin В + cosB] = 0 


=> —а\/2 +sin 2B *cos2B =0 > a e[-1,1] 


21. (0.5)Let A be the event such that sum is Rs. 20 or more 
г. P(1) = 1 — P(Total value is < 20) 


6 2 5,5 

зүс буг TH. BG е Tm 
8G 28 2 2 2 

2 2020 


22. (2008) 0+0; =5 


82 
“qe | 49 tan 0 40 


0; 1+ tan (2-6) Ө] шы 


05 


and also [= ums 
01 |+ tanO 
9: 
10027 5017 
. 21 yee Е | 


Hence, К = 2008. 
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n! (k«D!n-k-D! 1 
k!(n -k)! n! 72 


2k*2-7n-k 
п-3к= 2 


Similar! ш 
imilarly, = 
do c ge 


n! (k-2)(n-k-2) 2 
(к-1)(п-К-01 п! 3 


k+2 2 


n-k-1 3 
3k+6=2n—2k—2 
2n-5k-8 

From (1) and (2) 
n-l4andk-4 
-n-tk-18 


24. (12) Let the observations Бех, x», X4, X4, Х and xq, so 


6 
2.5 6 
their mean. x E 8 


On multiplying each observation by 3, we get the 
new observations as Зх у, 3X5, 3x4, 3x4, 3x, and Зх. 


217 1 3x48 


Now, their mean = X 6 6 24 
Variance of new observations 2 
У (3х, -24)? 3? (x; -8)° 
_ isl ___isl 
6 6 


9 
a" х Variance of old observations = 9 x 42 = 144 


Thus, standard deviation of new observations 


= 4 Variance = 4144 =12 


3/2 3/2 
[ ] 


(tan x)" ^[1 — (cos x) 
2x 


1- cos? x 1 


2 


25. (0.75) lim 


lim 


x0 X 


ЫН 1+ (cos x? 


11 3 
= —.—(1+созх + cos? x) = 
22 4 


